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Background: Preliminary studies have indicated that training staff in Positive Behaviour Support (PBS) may
help to reduce challenging behaviour among people with intellectual disability (ID).

Objective: To evaluate whether or not such training is clinically effective in reducing challenging behaviour
in routine care. The study also included longer-term follow-up (approximately 36 months).

Design: A multicentre, single-blind, two-arm, parallel-cluster randomised controlled trial. The unit of
randomisation was the community ID service using an independent web-based randomisation system and
random permuted blocks on a 1 : 1 allocation stratified by a staff-to-patient ratio for each cluster.

Setting: Community ID services in England.

Participants: Adults (aged > 18 years) across the range of ID with challenging behaviour [≥ 15 Aberrant
Behaviour Checklist – Community total score (ABC-CT)].

Interventions: Manual-assisted face-to-face PBS training to therapists and treatment as usual (TAU)
compared with TAU only in the control arm.

Main outcome measures: Carer-reported changes in challenging behaviour as measured by the ABC-CT

over 12 months. Secondary outcomes included psychopathology, community participation, family and paid
carer burden, family carer psychopathology, costs of care and quality-adjusted life-years (QALYs). Data on
main outcome, service use and health-related quality of life were collected for the 36-month follow-up.
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Results: A total of 246 participants were recruited from 23 teams, of whom 109 were in the intervention
arm (11 teams) and 137 were in the control arm (12 teams). The difference in ABC-CT between the
intervention and control arms [mean difference –2.14, 95% confidence interval (CI) –8.79 to 4.51;
p = 0.528] was not statistically significant. No treatment effects were found for any of the secondary
outcomes. The mean cost per participant in the intervention arm was £1201. Over 12 months, there was
a difference in QALYs of 0.076 in favour of the intervention (95% CI 0.011 to 0.140 QALYs) and a 60%
chance that the intervention is cost-effective compared with TAU from a health and social care cost
perspective at the threshold of £20,000 per QALY gained. Twenty-nine participants experienced 45 serious
adverse events (intervention arm, n = 19; control arm, n = 26). PBS plans were available for 33 participants.
An independent assessment of the quality of these plans found that all were less than optimal. Forty-six
qualitative interviews were conducted with service users, family carers, paid carers and service managers as
part of the process evaluation. Service users reported that they had learned to manage difficult situations
and had gained new skills, and carers reported a positive relationship with therapists. At 36 months’
follow-up (n = 184), the mean ABC-CT difference between arms was not significant (–3.70, 95% CI –9.25
to 1.85; p = 0.191). The initial cost-effectiveness of the intervention dissipated over time.

Limitations: The main limitations were low treatment fidelity and reach of the intervention.

Conclusions: Findings from the main study and the naturalistic follow-up suggest that staff training in
PBS as delivered in this study is insufficient to achieve significant clinical gains beyond TAU in community
ID services. Although there is an indication that training in PBS is potentially cost-effective, this is not
maintained in the longer term. There is increased scope to develop new approaches to challenging
behaviour as well as optimising the delivery of PBS in routine clinical practice.

Trial registration: This study is registered as NCT01680276.

Funding: This project was funded by the National Institute for Health Research (NIHR) Health Technology
Assessment programme and will be published in full in Health Technology Assessment; Vol. 22, No. 15.
See the NIHR Journals Library website for further project information.
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Plain English summary

Many people with intellectual disability (ID) display behaviour described as challenging. This often leads
to overmedication, restraint or extended stays in inpatient care. Positive Behaviour Support (PBS) is a

person-centred approach that aims to improve people’s quality of life and reduce challenging behaviour.
We carried out this study to find out if training professionals from community ID services in PBS reduced
challenging behaviour in adults with ID.

A total of 246 participants with ID and challenging behaviour from 23 ID teams in England took part in
the study. Teams were allocated by chance to receive face-to-face training (11 teams) or treatment as
usual only (12 teams). We carried out assessments of participants’ levels of challenging behaviour, mental
health, family and paid carer burden, use of services and quality of life, before they started the study and
after 6 and 12 months. We were able to carry out one final assessment after 36 months to find out if
the PBS training had a longer-term impact on behaviour. We examined the cost of delivering PBS to
participants, and assessed whether or not the training was put into practice and delivered as intended.
We also explored the experiences of participants, carers, ID service managers, therapists and PBS trainers
involved in the study.

We found no difference in participants’ challenging behaviour and other measures between the two arms
of the study over 12 and 36 months.

Staff training in PBS may be cost-effective over 12 months but was not shown to be cost-effective at
36 months.

Only two-thirds of the participants in the intervention arm had received any PBS. The therapists reported
an increased knowledge of PBS carers, and adults with ID thought that PBS helped with their support but
therapists found several challenges in its delivery.

Future research should explore how PBS can be effectively delivered in the NHS.
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Scientific summary

Background

People with intellectual disability (ID) present with significant impairments in cognitive, social and practical
skills. Between 10% and 15% of adults with ID also present with challenging behaviour, with aggression
being the most common type. Challenging behaviour is associated with long-term hospitalisation (often
out-of-area), restrictive care practices and neglect, as well as increased service use and prescription of
antipsychotic medication. The existing literature on pharmacological and psychosocial interventions is
limited to observational studies and single-site randomised controlled trials (RCTs) that focus on short-term
outcomes and are therefore vulnerable to significant bias.

Despite the dearth of interventions for adults with ID and challenging behaviour, there is substantial evidence
for the efficacy of a psychosocial intervention, Positive Behaviour Support (PBS). PBS is a multicomponent
approach that is focused on reducing challenging behaviour and improving quality of life in people with ID
as well as other populations. It focuses on identifying and understanding the individual’s behaviour and
the context in which the behaviour occurs in order to provide a personalised PBS plan for each individual.
A pilot study of a specialist team delivering PBS including applied behavioural analysis reported a significant
reduction in challenging behaviour at 6 and 24 months. Moreover, longitudinal findings from observational
studies have shown that training paid care staff in PBS can reduce challenging behaviour.

Although the efficacy of PBS appeared to be supported by a number of small-scale studies, a definitive trial
of its effectiveness in pragmatic conditions was warranted.

Objectives

Primary objective
Examine the clinical effectiveness of staff training in PBS on carer-reported ratings of challenging behaviour
over 12 months as measured by Aberrant Behaviour Checklist – Community total score (ABC-CT) in
community-dwelling adults with ID.

Secondary objectives

1. Examine the cost-effectiveness of staff training in PBS.
2. Examine the impact of the intervention on the prescription of psychotropic medication, paid carer and

family carer burden, service user mental status as well as participation in community-based activities
over 12 months when compared with treatment as usual (TAU) alone.

3. Measure the influence on the primary outcome of level of ID, adaptive behaviour scores, mental health
status and autism spectrum disorder (ASD) status.

4. Carry out an exploratory analysis of the impact of the intervention on all measures in a subsample of
participants with an ASD over 12 months.

5. Understand factors that promote and hinder the successful training of staff and the delivery of PBS
within community ID services.
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Design

This study was a multicentre, single-blind, two-arm, parallel-cluster RCT with active recruitment. It evaluated
the clinical outcomes of adults with challenging behaviour and ID who are treated by staff who have
received manual-assisted face-to-face staff training in PBS. The unit of randomisation was the community ID
service using an independent web-based randomisation system (Sealed Envelope Ltd, London, UK) and
random permuted blocks on a 1 : 1 allocation stratified by a staff-to-patient ratio for each cluster.

Sample size
In order to have 90% power and a 5% level of significance to detect a difference of 0.45 standard
deviations in ABC-CT measured over 12 months between treatment arms, we estimated that we needed to
recruit a minimum of 19 clusters and 246 participants. It was assumed that there would be no treatment
by time period interaction over 12 months, as supported by a previous pilot study. Sample size calculations
included an attrition rate of 10% over the 12-month period.

Setting

We recruited 23 community ID services through the Clinical Research Networks, covering urban, semi-rural
and rural areas in England. All of the participating services support adults with ID who display challenging
behaviour.

The inclusion criteria for services were (1) a willingness to participate in the study, (2) availability of at least
two staff members willing to train in PBS and (3) written agreement by the service manager to participate
in the study. We excluded services that had already received training in PBS and were delivering it to
their patients.

Participants

Adults with ID and challenging behaviour were recruited through participating community ID services.
The inclusion criteria were (1) eligibility to receive care from an ID service, (2) age ≥ 18 years, (3) mild to
severe ID and (4) an ABC-CT of ≥ 15 at the initial screening. We excluded (1) participants with a primary
clinical diagnosis of personality disorder or substance misuse, as there is no evidence to support PBS as
intervention for such disorders; (2) participants experiencing a relapse of a pre-existing mental disorder;
and (3) participants whose clinical team decided that a referral to the study would be inappropriate.

Professionals at each participating ID service identified potential participants who were screened for
eligibility prior to randomisation of the clusters.

Interventions

Manual-assisted face-to-face training in PBS was provided to therapists from the community ID services
that were randomised to the intervention arm. The training was conducted by expert trainers over a total
of 6 days, delivered in three 2-day workshops over the course of 15 weeks. It covered the use of functional
behavioural assessment, primary prevention, secondary prevention and reactive strategies, as well as
periodic service review and problem-solving. Post-training mentoring was offered to staff therapists for at
least 1 year. Several meetings took place with service managers and therapists in order to ensure that they
were ‘buying in’ to the study and to ensure the ongoing support of the therapists. The TAU arm continued
with their existing treatment approaches.

SCIENTIFIC SUMMARY
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Main outcome measures

The primary outcome was the challenging behaviour of participants as measured by the ABC-CT. Secondary
outcomes were (1) symptoms of mental disorder (Mini Psychiatric Assessment Schedules for Adults with
Developmental Disabilities), (2) community participation (Guernsey Community Participation and Leisure
Activities Scale), (3) family carer burden (Uplift/Burden Scale), (4) family carer psychiatric morbidity (General
Health Questionnaire) and (5) paid-carer burden (Caregiving Difficulty Scale – Intellectual Disability).
The EuroQol-5 Dimensions Youth was conducted to calculate quality-adjusted life-years (QALYs) and a
modified version of the Client Service Receipt Inventory (CSRI) for people with ID was administered to
collect information on the costs of care. Primary and secondary outcome measures were paid carer- or family
carer-administered at all three assessment time points. In addition, we collected demographic information,
level of ID (as measured by the Wechsler Abbreviated Scale of Intelligence) and carer-reported adaptive
behaviour (as measured by the short version of the Adaptive Behaviour Scale) at baseline. Furthermore,
the use and/or change of all medications and serious adverse events (SAEs) were recorded for the duration
of the trial.

Process evaluation

The aim of the process evaluation was to explore service users’, carers’, therapists’ and managers’ views
of both the intervention and the training components by means of individual semistructured qualitative
interviews. It also explored reasons that may have had an impact on implementation in a clinical setting
and the overall reach and dose of the intervention. An independent quality assessment of behaviour plans
was conducted using the Behaviour Intervention Plan Quality Evaluation Scoring Guide II.

Results

A total of 246 participants were recruited from 23 teams, of whom 109 were treated by 1 out of 11 teams
in the intervention arm and 137 were treated by 1 out of 12 teams in the control arm. One participant
who did not meet the inclusion threshold on the ABC-CT was erroneously consented and was therefore
excluded from the analysis.

We found no significant difference in challenging behaviour between the intervention and control arms
[mean difference –2.14, 95% confidence interval (CI) –8.79 to 4.51; p = 0.528]. The intracluster correlation
coefficient (ICC) for the ABC-CT at the service level was 0.021 (95% CI 0.001 to 0.286). The ICC for the
repeated measures within participants was 0.625 (95% CI 0.542 to 0.702).

The sensitivity analyses adjusting for (1) area deprivation, (2) the nature of the respondent, (3) unbalanced
baseline characteristics, (4) the percentage of PBS plans written, (5) a model including two random effects
and (6) imputing missing values with ‘Baseline Observation Carried Forward’ all gave similar results, with
differences in ABC-CT between arms ranging from –3.45 to –0.81. Multivariate analysis examining the effect
of training staff in PBS on the individual domains of the ABC-CT (excluding the inappropriate speech domain
because of low correlations) showed that the intervention had a similar effect on all four domains, varying
from a standardised difference of –0.016 (95% CI –0.22 to 0.19) for the lethargy, social withdrawal domain
to –0.050 (95% CI –0.25 to 0.14) for the stereotypic behaviour domain between the two arms.

No treatment effects were found for any of the secondary outcomes including the autism subgroup analysis.

Twenty-nine participants experienced 45 SAEs (intervention arm, n = 19; control arm, n = 26) relating to
physical health problems, with some of these participants requiring hospital admission. Two participants
were admitted to hospital for exacerbation of challenging behaviour during the study.
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Findings from the health economic evaluation revealed that the mean cost per participant in the intervention
arm was £396 for training and £1201 for delivery of the intervention. Over 12 months, there was a difference
in QALYs of 0.076 in favour of PBS (95% CI 0.011 to 0.140 QALYs). There is a 60% chance that the
intervention is cost-effective compared with TAU from a health and social care cost perspective at the
threshold of £20,000 per QALY gained.

The process evaluation of the intervention revealed that 24 out of 108 data sets were complete, 47 were
incomplete and in 37 cases there were no data. Sixty-three participants were seen by staff, who spent
an average of 27.57 hours on each case (range 1–138 hours). A total of 61 data sets were sent to an
independent reviewer to assess procedural integrity. The 33 available PBS plans were considered to be
insufficient to have an impact on behaviour. The participants who were interviewed reported an increased
knowledge of PBS and of service users’ needs, increased therapist and support self-agency, and improved
participant support. The most commonly reported challenges in delivering the intervention were managing
PBS paperwork, therapist time constraints and paid carer turnover.

Long-term follow-up

The purpose of the long-term follow-up was to examine whether the clinical effectiveness and
cost-effectiveness of staff training in PBS of treating challenging behaviour was sustained or improved
over a mean 36-month follow-up. No formal power calculation was performed.

A total of 184 participants (75%) were seen (intervention arm, n = 79; control arm, n = 105). The findings
were similar in that the reduction of challenging behaviour was not significantly different between the arms
as it reduced over time in both arms (mean ABC-CT difference –3.70, 95% CI –9.25 to 1.85; p = 0.191).

Adjusting for baseline differences, the mean incremental health and social care cost of staff training in PBS
compared with TAU is £501 (95% CI –£1274 to £270). The initial finding of a gain in QALYs (PBS minus
TAU) was not sustained (0.160 QALYs gained, 95% CI –0.034 to 0.355 QALYs gained).

Conclusions

To our knowledge, this study is the first independent, multicentre, pragmatic RCT of manual-assisted
staff training in PBS for treating adults with ID and challenging behaviour. There was a non-significant
difference in challenging behaviour between the two arms over 12 months, suggesting that staff training
in PBS in our study was no more effective than TAU in reducing challenging behaviour. This result persists
at 36 months. Although there was evidence for staff training in PBS being cost-effective as a result of
improvements in quality of life, significant improvements were not sustained at 36 months.

Implications for health care
Taking together our main study and long-term follow-up findings, we argue that staff training in PBS at
scale is not associated with significant benefits (i.e. a reduction in challenging behaviour or family and
paid carer outcomes). It is possible that a failure to fully implement the intervention within the pragmatic
conditions of the study may have hindered the realisation of any impact of the intervention. Furthermore,
the improvement in health-related quality-of-life findings were not maintained longer term; therefore,
we need to be cautious about interpretation given the lack of clinical effectiveness.

Therapists, parents, staff and service managers gave a positive account of the impact of the training,
but there were many challenges for therapists and managers in incorporating the specialised elements,
for example observations, plans and periodic service reviews, in routine care. Moreover, reporting of
psychotropic medication remained stable in both study arms, suggesting that the intervention does not
target a reduction or change in the use of psychotropic medication specifically. Although a greater
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awareness of PBS has been achieved, overmedication and inpatient numbers stubbornly remain problems
as intractable today as they were when the study began.

Recommendations for research

A number of priorities have emerged as requiring further investigation:

l clarity about the PBS components that are most likely to be effective
l mechanisms of action for PBS within different domains such as the family home, care environments,

inpatient units, etc.
l service models that are most likely to facilitate delivery
l patient-reported outcomes of interest.

Trial registration

This study is registered as NCT01680276.

Funding

Funding for this study was provided by the Health Technology Assessment programme of the National
Institute for Health Research.
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Chapter 1 Background

Several passages in this chapter are adapted from Hassiotis et al.1 This is an Open Access article
distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license,

which permits others to distribute, remix, adapt and build upon this work, for commercial use, provided
the original work is properly cited. See: http://creativecommons.org/licenses/by/4.0/. The text below
includes minor additions and formatting changes to the original text.

Introduction

Intellectual disability (ID) is characterised by significant impairments in cognitive, social and practical skills
including activities of daily living and work tasks.2 Prevalence estimates suggest that as many as 2 in 100
adults have ID worldwide, although prevalence rates may vary according to country, age and socioeconomic
status.3 Individuals with ID have complex and unique care needs, given their pronounced vulnerability to
biological, psychological and environmental stressors compared with the general population.4 A reduced
ability to cope with these stressors makes individuals with ID more likely to experience challenging
behaviours.5 Between 10% and 15% of adults with ID present with challenging behaviour, most commonly
aggression, which may result in long-term hospitalisation, often in out-of-area facilities, restrictive care
practices and neglect as well as an increase in receipt of antipsychotic medication and service use.6–9

Therefore, effective treatment approaches for challenging behaviour are vital. However, the wide range of
factors that could trigger challenging behaviour, as well as the many psychiatric conditions associated with
ID, make a clear understanding of challenging behaviour in ID difficult. Although there have been a number
of interventional approaches over the years, the literature on pharmacological and psychosocial interventions
is limited to observational studies and single-site randomised controlled trials (RCTs) with short follow-up
periods, which therefore are subject to significant bias.10–13 Furthermore, these studies did not include a
health economic evaluation, which is important in guiding policy-makers and service commissioners.

Cost of challenging behaviour to society

The presence of challenging behaviour increases the cost of care for people with ID, mostly due to
increases in support and long-term inpatient care, often in expensive out-of-area placement;14–17 and also
increases family-carer burden.18 Hunter19 argues that the limited economic data currently available make
use of information based on services that are many years old and superseded by advances in community
health and social care.

The psychosocial intervention with the greatest evidence base for efficacy is Positive Behaviour Support
(PBS). It is described in detail in the following section.

Positive Behaviour Support

Positive Behaviour Support has arisen out of the tenet that challenging behaviour is shaped by personal and
psychological experiences and helps the person to exert some control over their environment. It is considered
a cornerstone of good-quality care that is also supported by policy objectives to maintain individuals in their
local communities and encourage commissioning that rewards skilled care provision.20,21 The challenging
behaviour may be a response to environmental cues or ‘schedule induced’, that is, may be the result of
interactions between the individual and the environment.22 These concepts have influenced the definition of
challenging behaviour as ‘behaviour of such intensity, frequency or duration that the physical safety of the
person or others is placed in serious jeopardy or behaviour which is likely to seriously limit or deny access to
the use of ordinary community facilities’.23 PBS is ‘the application of the science of applied behaviour analysis
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(ABA) in the support of people with challenging behaviour’ and is an essentially complex intervention in terms
of its components and range of outcomes.24 PBS is a flexible, multicomponent approach that takes a lifespan
perspective and emphasises prevention, and so far is the only treatment with evidence of efficacy. It focuses
on reducing challenging behaviour and improving quality of life in individuals with intellectual disabilities25

and other population groups across the lifespan, for example in education or in individuals with brain
injury.26–29 It aims to help professionals and family or paid carers understand the behaviour that an individual
displays by focusing on the individual’s interaction with his/her environment and identifying the context in
which the behaviour takes place by means of a functional assessment that should lead to personalised,
non-restrictive approaches to challenging behaviour designed to foster prosocial actions.

Staff training in Positive Behaviour Support

Positive Behaviour Support can be implemented in a number of ways, including by a single practitioner
co-ordinating all elements of the framework and leading each stage of the process,30–32 by professional
teams in which different members contribute to different elements of the PBS framework or process,13,33 and
systemwide, whereby the PBS framework is implemented at varying levels of intensity via a tiered model of
prevention that covers an entire organisation or geographical area.33–35 Specific staff competencies have an
impact on the effectiveness of PBS in improving challenging behaviour. However, as a result of the resources
required to deliver PBS, this type of support is not always available. Despite PBS being a well-known
intervention framework, only about half of adults with ID and challenging behaviour may receive it.36 Even in
areas with specialist support teams providing applied behaviour analysis or PBS, patients often have to wait
several months to receive help. Therefore, training paid carers and professional staff in PBS is thought to
increase awareness of good care for this population group and extend the expertise in managing challenging
behaviour in the community. McClean et al.36 and Grey and McClean37 have reported on training 132 paid
carers in a non-randomised clinical study (n = 60). The authors found significant reductions in challenging
behaviour in groups supported by trained carers compared with controls. However, the instrument used
to measure the primary outcome does not have established psychometric properties and the study was
uncontrolled and included training paid carers (rather than professionals) who are likely to require a different
set of skills and knowledge from the outset. The authors estimated that paid carer training in PBS may lead
to savings of €2000 per person treated.

A pilot RCT of PBS incorporating applied behaviour analysis delivered by a specialist behaviour team in
one area in England showed significant reductions in irritability, lethargy and hyperactivity.11 A naturalistic
2-year follow-up of the same cohort showed a continued positive effect of the intervention on reducing
challenging behaviour compared with TAU.13

The National Institute for Health and Care Excellence (NICE) in the UK has produced a guideline38 that
recommends the implementation of PBS in routine care and highlights the importance of working with the
individual and their carers, understanding the function of the behaviour and ensuring that interventions
are provided in the least restrictive manner. However, it has been acknowledged that staff in community
ID services are not sufficiently skilled to deliver PBS. Training programmes for front-line staff have been
developed and delivered nationally, showing an increase in knowledge and perceived confidence in
understanding and managing challenging behaviour.39

In the light of the widespread implementation of PBS, a rigorous evaluation of the clinical effectiveness of
staff training in PBS was required. Furthermore, the economic evaluation would test whether or not any
reductions in challenging behaviour resulted in reduced service-use costs and improved health-related
quality of life. Therefore, we conducted a real-world multicentre evaluation of the clinical effectiveness and
cost-effectiveness of staff training in PBS for treating challenging behaviour in adults with ID compared
with TAU in ID services in England.

BACKGROUND
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Trial objectives

Primary objective
Examine the clinical effectiveness of staff training in PBS on carer-reported ratings of challenging behaviour
over 12 months as measured by the Aberrant Behaviour Checklist – Community total score (ABC-CT)40

in community-dwelling adults with ID.

Secondary objectives

1. Examine the cost-effectiveness of staff training in PBS.
2. Examine the impact of the intervention on the prescription of psychotropic medication, paid-carer and

family-carer burden, and service user mental status as well as participation in community-based
activities over 12 months when compared with treatment as usual (TAU) alone.

3. Measure the influence on the primary outcome of the level of ID, adaptive behaviour scores, mental
health status and autism spectrum disorder (ASD) status.

4. Carry out an exploratory analysis of the impact of the intervention on all measures in a subsample
of participants with an ASD over 12 months.

5. Understand factors that promote and hinder the successful training of staff and the delivery of PBS
within community ID services.

Rationale for the long-term follow-up

It has been suggested that some treatments may have delayed beneficial or harmful effects, which may
not be known until well after the trial has been completed, showing that the true value of a therapy may
change in the light of long-term data.41,42 There is some evidence from cancer research, cardiovascular
medicine and mental health research for long-term treatment effects. A recent RCT of prevention of
depression in primary care43 showed little difference in the incidence of major depression after 6 months,
but a substantial reduction after 18 months. The collection and analysis of longitudinal data can provide
further insight into not only clinical, but also economic, outcomes.

The PBS study is the first large-scale RCT of a complex behavioural intervention for adults with ID and
challenging behaviour. Conducting an additional final follow-up assessment would provide further
information about the clinical and economic long-term outcomes as well as any potential treatment effect
of PBS compared with TAU over time, and would therefore contribute to the existing knowledge of
evidence-based care for people with ID who have challenging behaviour.
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Chapter 2 Methods

Several passages in this chapter are adapted from Hassiotis et al.1 This is an Open Access article
distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license,

which permits others to distribute, remix, adapt and build upon this work, for commercial use, provided
the original work is properly cited. See: http://creativecommons.org/licenses/by/4.0/. The text below
includes minor additions and formatting changes to the original text.

Trial design

This was a multicentre, single-blind, parallel two-arm cluster RCT evaluating clinical outcomes of manual-
based face-to-face staff training in PBS for managing challenging behaviour in adults with ID. A cluster
randomised designed was deemed appropriate for this type of complex educational intervention in order
to avoid transfer of the intervention skills between the two different arms.44

Sample size

The primary outcome is the ABC-CT measured repeatedly at 6 and 12 months following recruitment. The
pilot study11 generated a mean baseline Aberrant Behaviour Checklist – Community (ABC-C) score of 45.4
[standard deviation (SD) 26.4]. A SD reduction of 0.45 on the ABC-C score in the PBS arm compared with
the control arm is considered to be clinically important. Using an analysis of covariance approach, based on
a correlation of 0.48 between the baseline and post-intervention ABC-C measurements (estimated from
the pilot study), 80 participants per arm were required to detect a SD difference of 0.45 with 90% power
and 5% significance level. Inflating for clustering within the community ID services, using the formula
proposed by Eldridge et al.,45 which accounts for variable cluster sizes and an intracluster correlation of
0.062 (estimated from the pilot study), an average cluster size of 12 (we expected it to be 13, however,
allowing for 10% attrition and rounding it up to the nearest integer we have used a cluster size of 12 in
our calculations) and a SD for the cluster size of 3, a total of 276 participants were required. However,
this sample size can be reduced as each participant provided two measurements of ABC-C score. Using a
correlation of 0.6 between the 6 and 12 months’ post-intervention ABC-C measurements (estimated
from the pilot study) and a cluster size of 2, a total of 442 ABC-C measurements; thus, 221 participants,
were required. In performing this calculation, we have assumed that there would be no treatment by
time period interaction over 12 months, which was supported by the pilot studies.11,13 To allow for 10%
attrition over the 12-month period, a total of 246 participants had to be recruited in to the trial thus
requiring 19 clusters. The sample size calculation was based on the program and formulae in Stata®

version 12 (StataCorp LP, College Station, TX, USA).

Service and participant recruitment

Twenty-three community ID services in England were recruited to the study. All participating services treat
adults with ID and challenging behaviour, which tends to be remitting and relapsing so that patients may
experience periods of exacerbation of behaviours but also periods of relative stability. The services were
recruited through the Clinical Research Networks across several regions in England (London, Leicestershire,
Kent, Surrey, Bradford, and Coventry and Warwickshire), which cover urban, semi-rural and rural areas.
The number of registered adults with ID ranged from 100 to 1000 and ID services employed a median
of 23 full-time equivalent health and/or social care staff (range 4–70). A maximum of 16 participants
(range 5–16) with ID were recruited from each cluster.
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Two volunteer health staff in each service (henceforth called therapists) from a variety of professions
(i.e. psychiatrists, psychologists, nurses, occupational therapists and speech and language therapists)
received PBS training. We considered it beneficial to have two therapists per team, as this would enable
peer support and cover in the event that one of the therapists subsequently became unavailable, thus
ensuring continuity of the intervention and implementation. Interested staff required the agreement of
their line managers to take part.

Each therapist had a maximum caseload of eight individuals at any time during the trial, which meant a
maximum of 16 service users having treatment per team. Therapists may have continued to provide
generic input for other service users, such as taking part in dysphagia assessments, assessment of capacity
or day activities/home environment if practicable. However, as therapists who received PBS training were
delivering an intensive intervention (suggested time of 12.5 hours per participant excluding travel and
writing up), we asked their clinical managers to reduce their routine caseloads to allow them sufficient
time to deliver the intervention. We anticipated that, once the training was completed, 12–14 service users
per month would be taken on for treatment across the intervention sites.

Randomisation and masking

Once the clusters were recruited and potential participants had been screened for eligibility by their
participating ID services and had provided verbal consent to be approached about the study, they were
randomised using an independent web-based randomisation system (Sealed Envelope Ltd, London, UK)
and random permuted blocks on a 1 : 1 basis. The following data were taken into account in our
randomisation planning: team size (number of full-time equivalent staff), clusters located in or out of
London and number of service users registered per team (cluster). We calculated the ratio of staff to
service users in in-London and out-of-London teams and no difference was found. We stratified the
randomisation by calculating the staff-to-patient ratio for each cluster, thus creating a binary factor that
indicated whether a cluster was below or above the median ratio. A second wave of randomisation was
prepared because of delays in the recruitment of some of the participating teams. The sites were informed
of their treatment allocation by the trial manager.

Although clusters, participants and carers were aware of arm allocation, the research assistants (RAs) and
clinical studies officers (CSOs) from the National Institute for Health Research (NIHR) Clinical Research
Network conducting the study assessments were blind to treatment arm allocation. They were asked to
guess treatment allocation for each participant at each follow-up assessment and to report any incident of
unblinding. In the analysis, we compared treatment allocation guesses to identify potential bias attributable
to unblinding.

Possible sources of bias

One possible source of bias we took into account was the transfer of PBS-trained therapists between the
intervention and control teams during the trial. We examined the health staff turnover rates in a number
of services that had expressed interest in participating and this was well below 13%, which is considered
very low based on agreed service performance data such as balanced scorecards. Therefore, the chance of
such leaks of the intervention were considered to be very small. Any therapist changes were recorded
throughout the study duration and none found a new post within teams in the control arm. We judged
that contamination between study arms was unlikely given the more intensive nature of the intervention.
However, PBS principles are being taught widely and, therefore, some knowledge of PBS in teams in the
control arm was unavoidable. Selection bias resulting from recruiting participants after cluster allocation
is revealed was avoided by completing recruitment and screening assessment prior to randomisation.
A degree of variation in participant characteristics between the study arms can be accounted for by the
cluster RCT design.46

METHODS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

6



Inclusion criteria

Participants
The inclusion criteria for participants were as follows:

l eligible to receive care from ID services
l age ≥ 18 years
l mild to severe ID
l an ABC-CT of ≥ 15 at initial screening (indicating a degree of challenging behaviour taking place at

least weekly, including verbal or physical aggression, hyperactivity, refusal to attend activities and
non-responsiveness that requires professional input).

Community intellectual disability services
The inclusion criteria for community ID services were as follows:

l willingness to participate in the study
l availability of at least two staff members willing to train
l written agreement by the service manager to participate.

Exclusion criteria

Participants
Participants could not be included in the study if:

l they had a primary clinical diagnosis of personality disorder or substance misuse, as PBS is not
considered first-line treatment for those disorders

l there was a relapse in pre-existing mental disorder
l there was a decision by the clinical team that a referral to the study would be inappropriate.

Community intellectual disability services
Community ID services could not be included in the study if:

l there were not two team members who were willing to train
l the service has already received PBS training and was implementing PBS for their service users.

Interventions

Positive Behaviour Support-based staff training (in addition to treatment as usual)
The therapists from clusters randomised to the intervention arm received face-to-face PBS training
supported by a training manual,47 which consisted of the following topics:

l functional behavioural assessment and formulation skills using the Brief Behavioural Assessment Tool
(BBAT) for brief functional analyses

l primary prevention
l secondary prevention and reactive strategies
l periodic service review and problem solving –

¢ developing individualised periodic service reviews
¢ troubleshooting.

DOI: 10.3310/hta22150 HEALTH TECHNOLOGY ASSESSMENT 2018 VOL. 22 NO. 15

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Hassiotis et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

7



The training was delivered by expert trainers who deliver training in PBS in a variety of health and social
care settings, run accreditation and academic courses in PBS and also carry out research on this topic. It
was conducted over a total of 6 days and delivered in three 2-day workshops that were 6–8 weeks apart,
over a course of 15 weeks. Between the first and second workshop, the therapists were expected to begin
undertaking work with participants who had completed a baseline assessment. The final 2-day workshop
focused on effective implementation of behavioural plans and providing problem-solving strategies.
The training outline is shown in Appendix 1.

The therapists were offered post-training mentoring for the time they were treating participants and they
were responsible for utilising this facility. The mentoring was intended to maintain motivation and enhance
practice skills. The mentoring arrangements were as follows:

l Months 1–6 post training – therapists were offered up to 2 hours of support per month (1 hour for the
mentor to read the submitted materials and 1 hour for feedback). Therapists were asked to submit the
following material for two further cases: BBAT/summary statement, intervention plan table, PBS plan,
training plan and fidelity checklist. Subsequently, they received feedback on all submitted material from
their designated mentor (mentoring responsibility was shared equally among the four tutors).

l Months 7–12 post training – therapists were offered up to 1 hour of support per month, during which
they could raise specific technical or theoretical issues about their remaining sample cases.

l In all, therapists were offered detailed mentoring on three cases (one during training and two post training).
l This model reflected a tapering mentoring model that fits ‘real-world’ conditions.
l Although mentors took all practical steps to ensure that appropriate contacts were put in place,

responsibility for making the best use of supervision rested with the therapists.

In addition, the trial manager, the chief investigator and trainers held monthly teleconferences with
therapists in order to discuss issues in relation to the treatment delivery, aiming to maintain and enhance
practice skills and motivation.

Clinical responsibility of the cases remained with the local clinical teams, which also managed any
emergencies as they arose.

Treatment as usual
Staff in the clusters that were randomised to TAU continued with their existing treatment approaches
and were able to use any resource they had available to them. Most community ID services in England
employ a variety of health and social care professionals, and patients have access to standard behavioural,
psychosocial and pharmacological interventions, for example strategies to improve communication,
physical health checks, simple behavioural modification and prescribing and monitoring of psychotropic
medication. In some cases, the participants lived in accommodation where paid carers were PBS aware,
that is, the accommodation provider had offered PBS-awareness seminars or employed an external
consultant to advise care staff on PBS. We did not influence the approaches that those teams used.
All clinical and social care aspects of TAU were also available to the participants in the intervention arm.

Initially, we had committed to offer a 1-day seminar in PBS for the services in the control arm. However,
because of the long-term follow-up, this has not been carried out, in order to minimise systematic bias.
Policy changes post 2014 meant that teams in the control arm were subsequently able to access such
training through an NHS England initiative.48

Frequency and duration of follow-up

All participants received a baseline assessment and were followed up at 6 and 12 months after baseline.
We allowed for a window of ± 4 weeks around the due date for each follow-up assessment with every
individual participant.
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Ethics issues, research governance and consent

The study received ethics approval from the National Research Ethics Service Committee London – Harrow
(reference 12/LO/1378). Research and development approvals were obtained from all NHS trusts involved in
the study. Details can be found in Appendix 2. The study was sponsored by University College London (UCL).
It was conducted in compliance with Good Clinical Practice,49 the Research Governance Framework50 and
according to the standard operating procedures of the PRIMENT Clinical Trials Unit at UCL. All data were
stored securely and anonymised in accordance with the Data Protection Act.51

The study’s Trial Steering Committee (TSC) consisted of two independent and two non-independent
members and met twice per year. The study’s Data Monitoring and Ethics Committee (DMEC) consisted of
three independent members and convened twice a year.

Easy-to-read information sheets and consent forms for the study were prepared with the assistance of the
study service users reference group Camden SURGE (Speaking Up Rights Group Experts), The Advocacy
Project. RAs and CSOs were trained in obtaining informed consent (including assessing capacity to consent),
good clinical practice and data collection. Initially, they contacted those who had given verbal consent to be
approached about the study by telephone to discuss the study. Subsequently, they sent written information
about the study procedures to family or paid carers and participants with ID, and followed this up with a
telephone call ≥ 7 days later to discuss whether or not they were interested in taking part in the study.
The RAs or CSOs then visited the participants and carers in their home (or place of work for paid carers) and
obtained their written informed consent to take part in the study. If the participants with ID lacked capacity as
per the Mental Capacity Act 2005,52 a person was identified or nominated to act as consultee on their behalf.

We notified the participant’s general practitioner (GP) of his/her participation in the trial. All of the research
team members followed the required risk assessment procedures including the guidelines for risk management
and safeguarding processes.

Serious adverse events

Reports of serious adverse events (SAEs) were collected for the duration of the trial. They were defined as
events that:

l resulted in death
l were life-threatening
l required hospitalisation or prolonged existing hospitalisation
l resulted in persistent or significant disability or incapacity
l were otherwise considered medically significant by the investigator.

Any events that were related to the trial (i.e. resulted from the administration of any of the research
procedures) and were unexpected (i.e. the type of event was not listed in the protocol as an expected
occurrence) were reported to the Research Ethics Committee in line with their reporting timelines. The SAE
form is shown in Appendix 3.

In addition, we collected information on the following events for participants for the duration of the study:
medications taken including psychotropic medication, out-of-area placements and police contacts.
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Outcome measures and instruments

Quantitative assessments
The Case Report File collected participant demographic information (sex, age and ethnicity), level of
ID as measured by the Wechsler Abbreviated Scale of Intelligence (WASI)53 and carer-reported adaptive
behaviour as measured by the Adaptive Behaviour Scale (ABS)54 at baseline (Tables 1 and 2). Information
on the cause of ID was recorded if known. The postcode of the participant’s residence was recorded for
linkage with the Index of Multiple Deprivation,55 obtained via the UK Data Service website.56

Primary outcome measure
The primary outcome was challenging behaviour as measured by the ABC-CT at 6 and 12 months.40 The
ABC-C has been widely used for monitoring changes in behaviour in people with ID following treatment
and has demonstrated acceptable reliability and validity. The ABC-C scores can be separated into five
different domains: (1) irritability, agitation and crying (15 items), (2) lethargy and social withdrawal
(16 items), (3) stereotypic behaviour (seven items), (4) hyperactivity and non-compliance (16 items) and
(5) inappropriate speech (four items). Each domain is rated on a 4-point scale (0–3). A total score can be
obtained by adding up all domain scores. A higher score indicates more severe challenging behaviour.
The ABC-CT was administered by a paid carer or family carer at all three assessment time points.

Secondary outcome measures
Participants were screened for mental health and ASDs using the Mini Psychiatric Assessment Schedules
for Adults with Developmental Disabilities (Mini PAS-ADD).57 The instrument comprises 86 psychiatric
symptoms with threshold scores for the following psychiatric disorders: depressive disorder, anxiety
disorder, hypomania/mania or expansive mood, obsessive–compulsive disorder, psychosis, dementia or
an unspecified disorder, and a screen for pervasive developmental disorder.

TABLE 1 Timing of assessments

Measures

Assessment time point

Baseline (T1) 6 months (T2) 12 months (T3)

WASI ✓

Short-form ABS ✓

ABC-C ✓ ✓ ✓

Mini PAS-ADD ✓ ✓ ✓

ASD scale ✓

EQ-5D-Y ✓ ✓ ✓

GCPLA ✓ ✓ ✓

Uplift/Burden Scale ✓ ✓ ✓

CDS-ID ✓ ✓ ✓

GHQ-12 ✓ ✓ ✓

CSRI-LD ✓ ✓ ✓

Medication use including psychotropic medication ✓ ✓ ✓

CDS-ID, Caregiving Difficulty Scale – Intellectual Disability; CSRI-LD, Client Service Receipt Inventory – Learning Disabilities;
EQ-5D-Y, EuroQol-5 Dimensions Youth; GCPLA, Guernsey Community Participation and Leisure Activities Scale;
GHQ-12, General Health Questionnaire – 12 items; Mini PAS-ADD, Mini Psychiatric Assessment Schedules for Adults
with Developmental Disabilities.
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The EuroQol-5 Dimensions Youth (EQ-5D-Y) was used to calculate quality-adjusted life-years (QALYs) in
line with accepted guidance.58 The EQ-5D-Y is a five-domain (usual activity, self-care, mobility, pain and
anxiety/depression), three-level (no problems, some problems and extreme problems) questionnaire. It was
administered at all time points. The youth version was used in our study, as it was assumed that individuals
with ID would find this version easier to complete.

Community participation was measured by the Guernsey Community Participation and Leisure Activities Scale
(GCPLA).59 It was developed to monitor the impact of interventions on the service user’s daily living. It contains
six categories of activity that refer to 49 operationally defined contacts. The frequency of participation in any
of the activities over the course of the previous 6-month period is rated on a five-point scale.

Family-carer burden was assessed by the Uplift/Burden Scale,60 which is a 23-item scale that has six uplift
and 17 burden items. The scale has been used previously with individuals with ID.61

Family carer psychiatric morbidity was assessed using the General Health Questionnaire – 12 items (GHQ-12).62

Paid-carer burden was measured by the Caregiving Difficulty Scale – Intellectual Disability (CDS-ID).63 It is
adapted from an existing scale and measures subjective burden.

Costs of care were collected using a modified version of Client Services Receipt Inventory (CSRI) for people
with ID.64 It was administered at all time points, asking about health care, social care, housing, carer input
and criminal justice contacts for the preceding 6 months.

All secondary outcome measures were administered by a family carer or paid carer at all three assessment
time points.

The instruments were piloted prior to commencing assessments in order to establish any problems in their
administration and completion. A RA guidance document was developed and all RAs and CSOs had an
induction and monthly supervision.

TABLE 2 Instrument administration frequency

Measures

Respondent

Service user Paid carer or family carer/keyworker Family carer

WASI ✓

Short-form ABS Either family or paid carer

ABC-C Either family or paid carer

Mini PAS-ADD (including ASD scale) ✓ (if able) Either family or paid carer

GCPLA Either family or paid carer

Uplift/Burden Scale ✓

CDS-ID Paid carer only

CSRI-LD ✓ ✓

GHQ-12 ✓

EQ-5D-Y ✓ (if able) Either family or paid carer

CDS-ID, Caregiving Difficulty Scale – Intellectual Disability; CSRI-LD, Client Service Receipt Inventory – Learning Disabilities;
EQ-5D-Y, EuroQol-5 Dimensions Youth; GCPLA, Guernsey Community Participation and Leisure Activities Scale;
GHQ-12, General Health Questionnaire – 12 items; Mini PAS-ADD, Mini Psychiatric Assessment Schedules for Adults
with Developmental Disabilities.
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Data entry

Data were entered into a study-specific web-based database developed by Sealed Envelope Ltd. Data
entry was undertaken by the study researchers. As agreed with the trial statisticians, the trial manager
conducted source data verification (SDV) checks on 100% of the primary outcome measure (ABC-C) at all
three assessment time points; for secondary outcome measures, 100% SDV checks were conducted for
20% of all study participants at all three assessment time points. The trial manager prepared a SDV check
report that was discussed with the trial statisticians. No further SDV checks were required.

Statistical analysis

Baseline characteristics
The baseline characteristics of the PBS and control arms have been summarised using means, SDs and
proportions as appropriate. These summaries are based on observed ratings only.

Primary outcome
A three-level regression model, adjusting for baseline ABC-C measurements, time period and effects of
clustering by services, and accounting for repeated measures within subjects, was used for the primary
analysis. We adjusted for the staff-to-service user ratio (low/high) stratification variable. In a supportive
analysis we adjusted for the participant characteristics that are not balanced across arms and are
potentially related to the primary outcome (ethnicity and the accommodation that the service user lived in).
For the primary analysis, we used an all-available-case analysis. As we have two follow-up time points for
the ABC-CT, the missing post-randomisation data should be dealt within our model.

The primary analysis was performed by two statisticians (VV and RO) separately to ensure its accuracy.

Bias attributable to missing data was initially investigated by comparing the characteristics of the trial
participants with complete follow-up measurements and the characteristics of those with incomplete
follow-up or no outcome data, descriptively. No predictors were found that were associated with both
the missing data and the outcomes.

Subgroup analyses
In order to explore the heterogeneity (or otherwise) of the intervention effect, we examined the treatment
effect across the following characteristics: sex, age, ethnicity, ASD and mental disorder (if the participant is
positive on Mini PAS-ADD). The estimates of intervention effect in each subgroup is shown in a forest plot.
The results from these analyses should be treated as exploratory.

Sensitivity analyses
The following sensitivity analyses were carried out: (1) adjusting for area deprivation as measured using the
Index of Multiple Deprivation;55 (2) the primary outcome score can be completed either by a family carer
or by a paid carer – we fitted the primary analysis model adjusting for this variable; (3) exploring a model
that includes two random effects at the service level, one for each of the intervention and control arms;65

(4) adjusting for the percentage of participants per cluster who had a completed PBS plan; and (5) a
‘Baseline Observation Carried Forward’ approach was also used to include participants with missing
values for the ABC-CT.

Exploratory multivariate analysis
An exploratory analysis was carried out to examine the effect of the staff training in PBS on the different
domains of the ABC-CT using a three-level multivariate outcome linear regression model with outcomes
nested within time periods, which are nested within patients.66 This model allows an estimation of the
intervention effects for multiple outcomes (all five subscales of the ABC-C) simultaneously. We adjusted
for each baseline subscale score and time period.

METHODS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

12



Secondary outcomes
Similar analyses were conducted for the secondary outcomes using appropriate regression models
depending on the type of outcome. The results from all secondary analyses have been presented as
estimates with confidence intervals (CIs) and should be treated as exploratory.

Blinding and unmasking

The researchers’ treatment arm allocation guesses were evaluated using a chi-squared test.

All statistical tests and CIs are two-sided. Statistical analysis was performed using Stata® version 14
(StataCorp LP, College Station, TX, USA). We conducted all analyses by treatment allocation. A detailed
statistical analysis plan was developed and discussed with the Trial Management Group and further agreed
with the DMEC and the TSC prior to the analysis of unblinded data.

Health economic evaluation

The primary aim of the economic evaluation was to calculate the mean incremental cost per QALY gained
by the intervention arm compared with the control arm from a health and social care perspective. Utility
scores calculated from proxy responses to the EQ-5D-Y were used to calculate QALYs over 12 months.

A secondary aim of the economic evaluation was to calculate the mean incremental cost per QALY gained of
staff training in PBS compared with TAU from a societal cost perspective. In addition to health and social care
costs, the societal perspective includes the cost of housing, criminal justice costs and out-of-pocket costs for
health and social care.

The mean incremental cost per change in ABC-C from a health and social care cost perspective and
societal cost perspective will also be reported in Chapter 3.

Quality-adjusted life-years
Utility scores were calculated from proxy responses to the EQ-5D-Y at baseline, 6 and 12 months and the
EuroQol-5 Dimensions, three-level version (EQ-5D-3L) tariff formula.67 The EQ-5D-Y was used instead of the
EQ-5D-3L as patients with ID find it easier to complete than the EQ-5D-3L and so the same version was
completed by proxies and participants to allow for comparability. QALYs were calculated from the baseline,
6-month and 12-month utility scores as the area under the curve adjusting for the baseline responses.

Mean utility scores at baseline, 6 months and 12 months, and for the intervention arm and the control
arm, were calculated using bootstrapped 95% CIs based on 5000 draws. Baseline-adjusted total QALYs
for the treatment and control arms, including clustering by site, were calculated along with 95% CIs.68 For
the primary economic analysis, the complete case for QALYs is reported assuming that data are missing at
random and that there is a low level of missing data (< 15%).

Cost of training in Positive Behaviour Support
To calculate the cost of the intervention, data were collected on the resources associated with training the
therapists. This included the cost of staff time to attend the training sessions, the cost of specialist and
academic staff time to run the training sessions, training materials and travel costs. The total cost of
training per patient is calculated as the total cost of training divided by the number of participants in the
intervention arm as a conservative estimate. This is because a clinical staff member’s caseload (and hence
the number of participants that PBS training for a staff member may have an impact on) will be greater
than the number of patients who consent to be involved in the trial.
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Information was also collected on the amount of time that community team staff spent on delivering the
intervention. This included the time spent on conducting assessments, direct contact time with patients
delivering PBS and time spent assessing and working with other staff, patients and carers, and having
an impact on the wider environment. Trial-related activities were not included in the calculation of the
resources required to deliver PBS. The mean total hours spent per participant was calculated and multiplied
by the cost per hour of a band 6 community-health professional to deliver the intervention.69

Health-care, social care, criminal justice and out-of-pocket costs
We calculated the percentage of participants that used the service and the mean number of contacts
greater than zero for each resource category at each assessment point; the 95% CIs are based on
bootstrapping with 5000 draws.

Resource use was multiplied by the unit costs reported in Appendix 4, Table 21, to calculate the mean
total cost per participant of each resource use type at baseline, 6 months and 12 months. The total cost
of each contact has been calculated as the hourly cost of face-to-face contact [based on Personal Social
Services Research Unit (PSSRU) costs] multiplied by the average duration of an appointment for that
service. Medication has been costed using the British National Formulary 2016 costs.70 All costs are in
2014/15 Great British pounds (GBP).

The mean incremental total cost of the intervention compared with control and 95% CIs were calculated
using regression analysis adjusting for baseline, and includes clustering by site and bootstrapping with
5000 draws. The unit costs are shown in Appendix 4.

Incremental cost-effectiveness ratio
The mean costs and QALYs calculated above were used to calculate the mean incremental cost per QALY
gained with PBS compared with TAU.

Cost-effectiveness plane and cost-effectiveness acceptability curve
The results of the bootstrap are presented on a cost-effectiveness plane (CEP). A cost-effectiveness
acceptability curve (CEAC) is also reported using the bootstrap data for a range of values of willingness to
pay per QALY gained.68 The probability that the intervention is cost-effective compared with TAU at a
threshold for willingness to pay per QALY gained of £20,000 is reported.

Discounting
As costs and QALYs are for 12 months only, no discounting was included.

Missing data
For the primary analysis, participants lost to follow-up were not included in the calculation of resource use
and costs for the CSRI. Participants who reported that they used a resource but did not report the number
of times they used the resource were not included in the calculation of means and SDs, but were included
in the proportion of those who used a service. For their total health and social care and societal cost, that
service is missing from their total cost and hence is effectively included as zero.

Reported total costs and QALYs used in calculating the incremental cost-effectiveness ratio (ICER), CEP and
CEAC were based on complete case analysis given that no baseline predictors of missing outcomes were
identified and missingness occurred at a low level (< 15%).

Societal costs
Unpaid carers (family and close others) often provide essential support and care to patients with ID. Their
contribution to care needs to be recognised and valued. If it is not, this can represent an undervaluing of
the total cost of care if an unpaid carer provides a significant amount of care for a patient. As a result,
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an analysis will include health and social care costs in addition to the cost of care if the unpaid carer was
paid at the same rate as a paid carer. This has been costed based on the cost of an hour of face-to-face
time with a home care worker at £24 per hour.69 We asked about the typical number of hours spent per
week providing informal care over the past 6 months and what categories these included.

Societal costs also include private service use or out-of-pocket costs. These were costed at the same level
as health-care costs.

Housing costing methodology
Data on participant employment and benefits, carer employment and benefits, and criminal justice
contacts were also collected. Descriptive statistics, costs per unit change and mean total participant costs
for the intervention and control arms are reported with 95% CIs.

Accommodation was divided into residential, supported living and independent living with floating
support. Costs for residential accommodation were based on the number of bedrooms in the property.70,71

The cost of supported living was divided into (1) with 24-hour care and (2) without 24-hour care.

Cost-per-point change on the Aberrant Behaviour Checklist – Community
As there were concerns about the performance of the EQ-5D-Y in this trial, a secondary analysis was
conducted in which the cost-per-point change in ABC-C was calculated for health and social care costs as
well as societal costs.

Incremental cost-effectiveness ratios, CEACs and CEPs are reported for the secondary analyses.

Sensitivity analyses
Participant-completed responses to the EQ-5D-Y are available for those who had the capacity to complete
the questionnaire. The mean incremental cost per QALY gained for the intervention compared with TAU
for these participants only is reported in Health economic evaluation.

We have reported the total cost of training in PBS for staff on different pay bands, assuming a range of
caseloads, to estimate the cost per participant of training. If a staff member has a higher caseload, the cost of
training will be lower because the total cost of training is divided by a larger number of potential participants.

Participants with autism

All participants were screened for the presence of an ASD using the autism subscale of the Mini PAS-ADD.
However, as this is unreliable in ascertaining all those who are likely to have an ASD, we examined the
clinical record documented by the researchers in the Case Report File. These records stated if participants
had a diagnosis or suspected diagnosis of ‘autism spectrum disorder’, ‘ASD’ or ‘Asperger syndrome’ and the
clinical records had a higher yield of cases than screening alone (37 vs. 113). We therefore concluded that
an autism spectrum group should be defined using clinical data, and used a two-stage process to validate
our assumptions: first, two raters (AH and AS) independently grouped the clinical diagnoses and relevant
terms into those that could help to define an autism and non-autism group, reaching consensus by
discussing any cases that were unclear (see Appendix 5); second, we tested the Mini PAS-ADD ASD scores
between the two categories. The autism group had higher overall scores than the non-autism group
(mean of 8.14 vs. 5.76; Figure 1). A total of 113 participants were thus identified as having broadly defined
autism (46%).
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Changes to study protocol

The following changes were made to the original study protocol:

l Five community ID teams dropped out prior to randomisation.
l In the Trial Management Group meeting on 10 May 2013, it was agreed that the screening assessment

would be completed before randomisation and this was subsequently amended in the study protocol.
l In addition to interviewing staff, service managers and carers, we also intended to interview service

users with severe ID as part of the process evaluation. This has been amended in the protocol.
l A protocol addendum describes the rationale and procedure for using video recordings for qualitative

interviews with service users with severe ID in order to capture visual responses by service users during
the interview.

l A no-cost long-term follow-up of the participants was conducted at a mean of 36 months post
randomisation. The rationale for this is described in Chapter 1. The procedures of the long-term
follow-up are further described in the following section.

Long-term follow-up

Once the National Research Ethics Service and Health Research Authority approval had been obtained for
the long-term follow-up, we contacted all available participants and carers who had taken part in the PBS
study to discuss the additional final follow-up assessment with them. We obtained either verbal or written
consent for the long-term follow-up assessment prior to conducting it. Verbal consent was obtained from
carers and consultees of participants lacking capacity. We obtained written consent from participants
who had capacity to consent. For written consent, we followed the same consent procedures as per the
original protocol. Prior to obtaining verbal consent, we sent the relevant information sheet in advance and
subsequently contacted the person by telephone in order to gain their consent to participate. The verbal
consent process was audio-recorded and the recordings were securely stored.

Follow-up assessments were conducted either face to face or over the telephone. The follow-up data are
limited to the primary outcome (ABC-C40) as well as service use (CSRI64), health-related quality of life
(EQ-5D-Y58) and medication use including psychotropic medication (Table 3).

Furthermore, we collected information on SAEs including hospital admissions. A total of 184 participants
(75%) were seen at a mean of 36 months after entry to the study (range 19–44 months). Fifty-nine
participants dropped out (reasons include refused consent, died, were uncontactable and did not returned
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FIGURE 1 Comparison of Mini PAS-ADD scores between participants with and without autism. Kernel density plot
of Mini PAS-ADD score. N, threshold of 4; P, threshold of 1; R, threshold of 3.

METHODS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

16



consent forms). The PRIMENT Clinical Trials Unit continued to provide statistical and health economical
support for the analyses. The DMEC and TSC agreed to, and remained involved in, the study overview
during the long-term follow-up.

Sample size estimates and analysis plan
The outcome of interest was the ABC-CT measurements using the total score at three time points
(6 months, 12 months and a mean final follow-up time point of 36 months).

The analysis estimated the difference in the ABC-CT between participants randomised to intervention or
TAU on an intention-to-treat basis over time. A three-level regression model (adjusting for baseline ABC-CT

measurements and time period, and accounting for clustering within services and the repeated measures
of the ABC-CT at 6 months, 12 months and the final follow-up time point) was used to examine the
intervention effect over time. This model also investigated whether or not the intervention effect varied
over time by including an intervention by time period interaction term in the model. We carried out an
all-available-case analysis but were aware of the fact that some data would be missing and the proportion
was likely to increase sequentially at each follow-up point. We dealt with this by adopting the assumption
that the missing data were missing at random. We also investigated whether there were any outliers
or observations with high leverage. We had already recruited 246 participants, and this number was
required in the original study to detect a difference of 0.45 SD with 90% power at a 5% significance
level, accounting for the repeated measures at 6 months and 12 months, the effect of clustering and 10%
attrition over the 12-month period. The design of the extended follow-up remained the same. Attrition was
4% at 12 months, but we predicted that this figure was likely to be larger for the additional final follow-up,
leading to a smaller sample size, and our analysis could therefore be underpowered. As a result, we
regarded the results from the extended follow-up analysis as exploratory.

The study statisticians were unblinded following the original study and, therefore, were not blinded for
the analyses of the long-term follow-up data. However, we did not unblind the RAs who carried out the
long-term follow-up assessments.

Health economic evaluation
The primary cost-effectiveness analysis for the long-term follow-up remained the same and was conducted
from a health and social care perspective as well as a societal cost perspective. The cost-effectiveness
measure was the incremental cost per QALY gained from the intervention compared with TAU. This was
calculated as the mean cost difference between the intervention and TAU divided by the mean QALY
difference to derive at the ICER. QALYs were calculated using the EQ-5D-Y, as recommended by NICE.72

Missing data were imputed using multiple imputation by chained equations given the high percentage of
missing data at 36 months. Current living situation, accommodation and level of disability were found to
be predictors of missing EQ-5D-Y and CSRI at 36 months.

TABLE 3 Measures used during the long-term follow-up

Measures 19–44 months (T4)

ABC-C ✓

EQ-5D-Y ✓

CSRI-LD ✓

Medication use including psychotropic medication ✓

CSRI-LD, Client Service Receipt Inventory – Learning Disabilities.
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Process evaluation

The aim of process evaluations was to facilitate the understanding of complex observed phenomena
needed to guide policy-makers in allocating resources and contributing to improvements in delivery and
implementation of evidence-based clinical practice.73

Interventions usually aim to alter the regular functioning of a system with unpredictable consequences and
non-linear outcomes.74 The Medical Research Council framework73 established a series of dimensions to
assess the complexity of the intervention:

l the number of skills required to deliver the intervention
l the number of groups affected by the intervention
l the variability and number of outcomes (i.e. unattended outcomes)
l how flexible the intervention is to be adapted to different circumstances.

Process evaluations can further facilitate the understanding of how the intervention may be implemented
elsewhere75 by examining the context, implementation and mechanisms of impact. The process evaluation
covered the domains of (1) context, (2) implementation and (3) mechanisms of impact.

Context
Context responds to the questions ‘what is facilitating the delivery?’ and ‘what is challenging the delivery?’.

The context represents anything external to the intervention that may act either as a barrier to or as a
facilitator of its delivery.76 Many pre-existing factors (i.e. factors intrinsic to the population receiving the
intervention) also play a role in determining the effect of the intervention and this explains the high
variability of an intervention when implemented in different contexts.77

Implementation
Implementation responds to the questions ‘how is delivery carried out?’ and ‘what is delivered?’.

The implementation further describes the process of delivery of the intervention through the assessment of
key dimensions:

1. implementation process: comprising the resources and mechanisms essential for the intervention to
be delivered

2. fidelity: representing the consistency of what is delivered
3. adaptations: representing the changes made to the intervention to reach a better fit with the context
4. dose: describing how much of the intervention has been implemented
5. reach: reporting how many participants received the intervention.

Mechanisms of impact
Mechanisms of impact responds to the question ‘how is change attained through intervention?’.

The understanding of the participants’ experience of the intervention can be achieved through the
employment of qualitative interviews.

Logic model

Although all interventions assume that change is gained on delivery, the theory behind the functioning of
interventions is far more complex and it requires a logic model, that is, a description of the mechanisms
of the intervention to allow the consideration of all of the interplaying factors and expected outcomes.73

METHODS
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The logic model is based on Kirkpatrick’s Four-Level Training Evaluation Model.78 This logic model is further
used as a reference framework against which we compare the views of our participants to assess the
effectiveness of the training in PBS (Figure 2), comprising the following.

l Level 1: inputs. This level measures what has been put in place to enable the carrying out of the
training and intervention. This includes the quality and number of professionals acting as therapists, the
trainers employed and the type of training delivered, the quality and quantity of support provided by
the PBS research team (teleconference meetings, telephone calls and site visit), the quality and type of
support provided for clinical supervision for therapists training in PBS, the quality and type of mentoring
scheme offered by the trainers throughout the engagement of therapists with participants for the
duration of the trial.

l Level 2: processes. This level measures how the training was delivered and what has been delivered.
l Level 3: actions. This level measures what elements of the interventions have been implemented by

therapists and the quality of the plans implemented.
l Level 4: results. This level measures what outcomes have been achieved as a consequence of the delivery

of PBS. This last level of investigation takes into account the qualitative interviews of stakeholders in the
intervention arm.

Each level measures key dimensions of delivery of the intervention: the initial inputs provided in order for
the intervention to be delivered, the training received by therapists, the intervention including the specific
components implemented and the resulting outcomes.

Objectives
The process evaluation aimed to identify the different mechanisms of the staff training in PBS, to explore
the factors that had an impact on the outcome of the intervention and to present stakeholders’
(participants with ID, paid and family carers, therapists, managers and trainers) experiences of taking part
in the trial.

Participants
For the process evaluation, we interviewed the following stakeholder groups:

l participants with ID in the intervention arm
l family and paid carers for their views and experience of the intervention
l service managers to explore their viewpoint regarding the impact of the training on the service
l therapists who received PBS training, to explore their views on the training and challenges that they

experienced because of participation in the study
l the PBS trainers who delivered the training and provided mentoring to therapists during and after

the training.

Procedure
Interview guides were developed by a group of co-applicants with extensive experience in qualitative
research (further described in Qualitative data analysis) and were based on research literature. Further
advice on the wording of interview questions for service users was provided by the study service users
reference group Camden SURGE, The Advocacy Project. Individual semistructured qualitative interviews
were conducted with all participants. Interview questions varied according to the group of participants
and questions were revised iteratively to further explore any issues that arose from the interviews. The
interviews were conducted by the qualitative research assistant and audio-recorded. In accord with existing
literature on good practice in qualitative interviewing,79 general questions about participants’ experience
of PBS were discussed in the first part of the interview and more specific questions about the study were
asked further on.
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PBS intervention inputs

Training by professionals
with expertise in PBS

intervention

Support from PBS
research team

(teleconference meetings,
telephone calls, site visit)

Clinical supervision 
(by team manager) for

therapists training in PBS

3 × 2-day training sessions
over 15 weeks

PBS intervention processes and actions

Two cohorts of therapists
trained in PBS 

Mentoring scheme offered
by PBS trainers
throughout the

engagement of therapists
with service users

Therapists trained in PBS
expected to have reduced

case load by about 30% and
managing up to eight study

cases each

PBS training Intervention implemented

Therapists exploring the
history of service users’
challenging behaviour

Therapists completing:

• BBAT

• Observations

• Plan

• Goodness of fit

• Fidelity checklist

• Log of engagement

Service users receiving
intervention

Envisioned outcomes

Increased knowledge of
trained therapists in the
use of PBS for challenging
behaviour

Increased confidence in
the use of PBS

Reduced challenging
behaviour in service users
receiving PBS

Increased autonomy/choice

Improved quality of life

Increased service user 
autonomy/choice

FIGURE 2 Logic model for PBS-based staff training intervention.
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Qualitative data analysis
The audio-recordings of the interview sessions were transcribed verbatim and data were extracted by
means of NVivo version 10 (QSR International, Warrington, UK). For the analysis of the transcripts, we
used the inductive approach of thematic analysis by Braun and Clark,80 according to whom themes and
subthemes emerge from the text and are not predefined by the researcher. Topics were given the status of
‘theme’ when they emerged more than twice from the transcript. However, when a topic did not appear
at least twice in the text, but was still deemed relevant to the present work, the researcher would consider
whether or not to include it in the analysis. Subthemes were further developed for each of the themes.

Once themes and subthemes had been generated, the RA created a codebook to be utilised by co-raters
to test inter-rater reliability by independently rating the interviews. Co-raters were co-applicants: one lead
clinical psychologist, three consultant ID psychiatrists and one representing the family carers’ group for
people with ID. Inter-rater reliability was measured using the Kappa coefficient (Cohen’s Kappa).81

The parameters were based on the ranges proposed by Landis and Koch,82 as follows:

l < 0.00 = poor
l 0.00–0.20 = slight
l 0.21–0.40 = fair
l 0.41–0.60 =moderate
l 0.61–0.80 = substantial
l 0.81–1.00 = almost perfect.

Co-raters met frequently during the qualitative analysis to discuss the accuracy and quality of the
codebook. A total of three rounds of codebook revisions were necessary to define themes and subthemes.

The frequency of themes was further calculated through an aggregate mean, weighted according to the
number of stakeholders interviewed in the study. This strategy helped to factor the number of participants
for each stakeholder group into the calculation.

Fidelity assessment
The quality assessment of behavioural plans was conducted by an independent reviewer (a consultant
clinical psychologist with extensive PBS experience) by means of the Behaviour Intervention Plan Quality
Evaluation Scoring Guide II (BIP-QE II).83

The BIP-QE II is designed to measure the extent to which key domains of a behaviour plan are present in
the plan assessed. This scale comprises 12 domains for behavioural plan evaluation: problem behaviour,
predictors of behaviour, analysis of what is supporting the problem behaviour, environmental changes,
predictors related to function, function related to replacement behaviours, teaching strategies,
reinforcement, reactive strategies, goals and objectives, team co-ordination and communication.

Good reliability and validity were found to be associated with the BIP-QE II. Scores from the scale are
interpreted according to the following ranges: a score of ≤ 12 points indicates a weak plan, a score of
13–16 points indicates an underdeveloped plan, a score of 17–21 points indicates a good plan and a score
of 22–24 indicates a superior plan (Box 1). A higher score on the scale indicates an increased likelihood
that a behaviour intervention plan will be implemented with fidelity.

Patient and public involvement

A local group of service users with ID from the Camden SURGE, The Advocacy Project, provided advice for
the entire duration of the trial. One of the study’s RAs and the chief investigator met with the group on a
regular basis. The group provided support for the development of accessible information materials for the
study instruments, participant information sheets and consent forms, the study website, topic guides for
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qualitative interviews, recruitment and the dissemination of findings. Reports from the meetings between
the RA and the group were provided to the TSC.

Mrs Vivien Cooper, OBE, the founder and Chief Executive of the Challenging Behaviour Foundation, is one of
the study’s co-applicants. Mrs Cooper was involved in the development of the study, advised on recruitment,
reviewed study-related documentation such as information sheets, consent forms and qualitative interview
topic guides and was involved in the dissemination of the findings.

The study team produced a newsletter twice a year that was disseminated to the participants, their family
or paid carers and the local investigators.

BOX 1 Behaviour intervention plan quality evaluation

Elements of evaluation: total score=X/24

l Problem behaviour.
l Predictors of behaviour.
l Analysing what is supporting problem behaviour.
l Environmental changes.
l Predictors related to function.
l Function related to replacement behaviours.
l Teaching strategies.
l Reinforcement.
l Reactive strategies.
l Goals and objectives.
l Team co-ordination.
l Communication.

Scores

l ≤ 12 points (weak plan): this plan may affect some change in behaviour but the written plan is weak.
l 13–16 points (underdeveloped plan): this plan may affect some change in problem behaviour but would

require a number of alterations.
l 17–21 points (good plan): this plan is likely to affect a change in behaviour.
l 22–24 points (superior plan): this plan is likely to affect a change in problem behaviour and embodies

best practice.

METHODS
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Chapter 3 Results

Participants

A total of 23 clusters took part in the study, of which 11 were allocated to the intervention plus TAU arm
and the remaining 12 to TAU-only arm. In the 11 intervention clusters, one therapist provided training
in four clusters, two therapists provided training in another four clusters and three therapists provided
training in the remaining three clusters. A total of 382 potential participants were screened, of whom
246 (64%) consented to take part in the trial. One participant was erroneously consented as they did not
meet the inclusion threshold on the ABC-CT and, therefore, was excluded from the analysis.

The median number of participants who were recruited per cluster was 13 [interquartile range (IQR) 6–14].
The details are shown in the trial Consolidated Standards of Reporting Trials (CONSORT) flow diagram
(Figure 3). Recruitment took place from 2 June 2013 to 24 November 2014. The 6-month follow-up
assessments were conducted between 10 December 2013 and 21 May 2015, and 12-month follow-up
assessments were conducted between 3 June 2014 and 30 November 2015.

A total of 215 participants (87%) completed the 6-month follow-up and 225 (92%) completed the
12-month follow-up assessments. There was no difference in attrition between the arms (7% in the
intervention arm and 9% in the control arm). Table 4 shows the baseline demographic and clinical
characteristics of the participants.

Primary outcome

At baseline, the median ABC-CT was 60 (IQR 43–80) in the intervention arm, compared with 68.5
(IQR 47–87.5) in the control arm. In the intervention arm, the median ABC-CT reduced to 50.5 (IQR 30–75)
at 6 months and to 49.0 (IQR 32–73) at 12 months. In the control arm, the median ABC-CT was 54
(IQR 37–81) at 6 months and 55 (IQR 42–75) at 12 months. The primary model used 439 ABC-CT

measurements from 233 participants over the two follow-up time points. There was no statistically
significant difference between arms in ABC-CT over 12 months (mean ABC-CT difference –2.41, 95% CI
–8.79 to 4.51; p = 0.528) (Table 5 and Figure 4).

The intracluster correlation coefficient (ICC) for the ABC-CT at the service level was 0.021 (95% CI 0.001
to 0.286). The ICC for the repeated measures within participants was 0.625 (95% CI 0.542 to 0.702).

Subgroup analysis

The estimates of the intervention effect on participant sociodemographic and clinical characteristics are
shown in a forest plot (Figure 5).

Sensitivity analysis

A series of analyses were conducted as follows: (1) adjusting for area deprivation, (2) adjusting for the
nature of the respondent (participant or carer), (3) adjusting for the unbalanced baseline characteristics
(ethnicity and participant’s cohabitant), (4) adjusting for the percentage of PBS plans written, (5) a model
including two random effects and (6) imputing missing values with ‘Baseline Observation Carried Forward’.
All of these analyses gave similar results, with differences in ABC-CT between the arms ranging from
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–3.45 to –0.81. None of the service user baseline demographics nor the presence of a mental disorder
predicted missing data and, therefore, no further analyses were conducted.

Exploratory multivariate analyses

Multivariate analysis examined the effect of training staff in PBS on the individual domains of the ABC-C.
The inappropriate speech domain was not included in the multivariate model as it had low correlations

Number of teams
(nt = 23)

Service users screened
(nsu = 382)

Service users recruited
(nsu = 246)

 Service user excluded
          (nsu = 136)
• Reached recruitment target, n = 52
• No consent provided, n = 42
• Ineligible, n = 22
• Moved out of area, n = 7
• Adverse event, n = 5
• Uncontactable, n = 4
• Not screened in time, n = 4

Service user excluded; ineligible 
(nsu = 1)

Time 2 (6 months)
assessments
• nsu = 117
• npc = 76; nfc = 39

Time 2 (6 months)
assessments
• nsu = 98
• npc = 81; nfc = 17

Time 3 (12 months)
assessments
• nsu = 100
• npc = 84; nfc = 16 

Time 3 (12 months)
assessments
• nsu = 125
• npc = 82; nfc = 42

Allocated to TAU
• nt = 12
• nsu = 137
• npc = 86; nfc = 50

Teams excluded; refused to take part 
(nt = 5)

Allocated to intervention
• nt = 11
• nsu = 108
• npc = 89; nfc = 19

• Lost to follow-up; refused,
   nsu = 3
• Follow-up too early/late,
   nsu = 17

• Lost to follow-up; refused,
   nsu = 3
• Follow-up too early/late,
   nsu = 7

• Lost to follow-up; refused,
   nsu = 1 
• Follow up too early/late,
   nsu = 3

• Lost to follow-up; refused,
   nsu = 2
• Follow up too early/late,
   nsu = 5

Number of teams recruited
(nt = 28)

FIGURE 3 Trial flow chart. nfc, number of family carers; npc, number of paid carers; nsu, number of service users;
nt, number of teams. From Hassiotis A, Poppe M, Strydom A, Vickerstaff V, Hall IS, Crabtree J, et al. Clinical outcomes
of staff training in positive behaviour support to reduce challenging behaviour in adults with intellectual disability:
cluster randomised controlled trial. Br J Psychiatry, vol. 212, iss. 3, pp. 161–8, 2018,84 reproduced with permission.

RESULTS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

24



TABLE 4 Baseline participant characteristics

Characteristics Total (N= 245)

Trial arm

TAU (N= 137) PBS (N= 108)

Demographic

Age (years), median (IQR) 37 (25–51) 33 (24–51) 42 (27–50)

Sex: male, n (%) 157 (64) 90 (66) 67 (62)

Ethnic origin: white, n (%) 176 (72) 95 (69) 81 (75)

Service-reported level of ID, n (%)

Mild 41 (17) 17 (12) 24 (22)

Moderate 77 (31) 46 (34) 30 (28)

Severe 127 (52) 73 (53) 54 (50)

Short-form ABS score, median (IQR) 48 (29–68) 42 (25–64) 55 (35–73)

WASI score (full scale IQ 4) (N = 95) 44 (40–52) 43 (40–50) 46 (41–53)

Current accommodation, n (%)

Residential 105 (43) 52 (38) 53 (49)

Supported living 69 (28) 36 (27) 33 (30)

Family home 64 (26) 47 (34) 17 (16)

Own flat/house 7 (2) 2 (1) 5 (5)

Clinical

ABC-C score, median (IQR)

Total score 64 (44–86) 68.5 (47–87.5) 60 (43–80)

Irritability 20 (13–29) 21.5 (15–29) 18 (11–26)

Lethargy 12 (7–21) 13 (6.5–21) 12 (7–21)

Stereotypy 5 (2–10) 5.5 (2–10) 4 (2–9)

Hyperactivity 20 (12–26) 21 (13–28) 18 (11–24)

Inappropriate speech 4 (1–8) 4 (1–8) 5 (1–8)

Medications, n (%)

Any 217 (89) 122 (89) 95 (88)

Antipsychotic 162 (66) 89 (65) 73 (68)

Other psychotropic 177 (72) 100 (73) 77 (71)

Mini PAS-ADD, n (%)

Common mental disorder 117 (49) 61 (46) 56 (52)

Severe mental illness 47 (20) 27 (20) 20 (19)

ASD 50 (21) 31 (23) 19 (18)

ASD broad definition 113 (46) 66 (58.4) 47 (41.6)

Physical health problems, n (%) 180 (74) 107 (80) 73 (68)

Mobilitya (N = 180) 64 (36) 38 (36) 26 (36)

Sensory 43 (24) 29 (27) 14 (19)

Epilepsy 67 (37) 42 (39) 25 (34)

Incontinence 78 (43) 46 (43) 32 (44)

Other 103 (57) 63 (59) 40 (55)

a Of those with physical health problems, the number of people with the named problem is given.
From Hassiotis A, Poppe M, Strydom A, Vickerstaff V, Hall IS, Crabtree J, et al. Clinical outcomes of staff training in positive
behaviour support to reduce challenging behaviour in adults with intellectual disability: cluster randomised controlled trial.
Br J Psychiatry, vol. 212, iss. 3, pp. 161–8, 2018,84 reproduced with permission.
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(0.300, 0.094, 0.175 and 0.360) with the (1) irritability, agitation and crying, (2) lethargy and social
withdrawal, (3) stereotypic behaviour and (4) hyperactivity and non-compliance domains, respectively.
The intervention had a similar effect on all four domains; it varied from a standardised difference of –0.016
(95% CI –0.22 to 0.19) for the lethargy and social withdrawal domain to –0.050 (95% CI –0.25 to 0.14)
for the stereotypic behaviour domain between the two arms. These analyses are shown in Table 6.

Secondary outcomes

There was no difference in the prevalence of mental disorders (measured using the Mini PAS-ADD) or
frequency of activities (measured using the GCPLA) over 12 months. In total, 69 family carers were included
in the study, 19 in the intervention arm and 50 were in the control arm. The majority (n = 59, 86%) were
female with a median age of 54 years (IQR 48–59 years). As a result of the small numbers in the intervention
arm, only descriptive analyses of these secondary outcomes were performed. There was no difference in the
Uplift/Burden Scale and GHQ-12 scores over the 12 months. A total of 175 paid carers took part in the study,
89 in the intervention arm and 86 in the control arm. Two-thirds of the paid carer participants (n = 108,
67%) were female and the median age was 41 years (IQR 32–53 years). Over the 12 months, 86 paid carers
(49%) left their posts (control arm, n = 49; intervention arm, n = 37) and, therefore, no further analyses were
carried out. Details of the treatment effect on the secondary outcomes are given in Table 7.

TABLE 5 Aberrant Behaviour Checklist – Community total score over 12 months

Time point Trial arm n Mean SD Median IQR

Baseline TAU 136 68.5 29.0 68.5 47–87.5

PBS 107 61.8 27.7 60 43–80

6 months TAU 116 60.6 32.6 54 37–81

PBS 98 55.0 32.5 50.5 30–75

12 months TAU 125 59.2 28.8 55 42–75

PBS 100 54.0 32.1 49 32–73

From Hassiotis A, Poppe M, Strydom A, Vickerstaff V, Hall IS, Crabtree J, et al. Clinical outcomes of staff training in positive
behaviour support to reduce challenging behaviour in adults with intellectual disability: cluster randomised controlled trial.
Br J Psychiatry, vol. 212, iss. 3, pp. 161–8, 2018,84 reproduced with permission.
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FIGURE 4 Aberrant Behaviour Checklist – Community total score over 12 months. From Hassiotis A, Poppe M,
Strydom A, Vickerstaff V, Hall IS, Crabtree J, et al. Clinical outcomes of staff training in positive behaviour support
to reduce challenging behaviour in adults with intellectual disability: cluster randomised controlled trial. Br J
Psychiatry, vol. 212, iss. 3, pp. 161–8, 2018,84 reproduced with permission.
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TABLE 6 Sensitivity and exploratory multivariate analyses

Model Difference 95% CI p-value

Sensitivity analyses

Primary model –2.14 –8.79 to 4.51 0.528

Area deprivation –2.39 –9.19 to 4.41 0.491

Completed by family/paid carer –1.21 –8.20 to 5.79 0.735

Missing data (BOCF) –1.83 –8.42 to 4.76 0.586

Heteroscedastic model –2.35 –9.24 to 4.55 0.505

Imbalance in baseline characteristics –0.81 –7.95 to 6.32 0.824

% of participants who had at least one intervention
component (e.g. plan, observations, goodness to fit)

1.41 –15.5 to 18.3 0.870

Multivariate analysis (ABC-C subdomains)

Irritability, agitation and crying –0.041 –0.22 to 0.14

Lethargy and social withdrawal –0.016 –0.22 to 0.19

Stereotypic behaviour –0.050 –0.25 to 0.14

Hyperactivity and non-compliance –0.049 –0.23 to 0.13

BOCF, Baseline Observation Carried Forward.
From Hassiotis A, Poppe M, Strydom A, Vickerstaff V, Hall IS, Crabtree J, et al. Clinical outcomes of staff training in positive
behaviour support to reduce challenging behaviour in adults with intellectual disability: cluster randomised controlled trial.
Br J Psychiatry, vol. 212, iss. 3, pp. 161–8, 2018,84 reproduced with permission.
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FIGURE 5 Subgroup analysis. From Hassiotis A, Poppe M, Strydom A, Vickerstaff V, Hall IS, Crabtree J, et al. Clinical
outcomes of staff training in positive behaviour support to reduce challenging behaviour in adults with intellectual
disability: cluster randomised controlled trial. Br J Psychiatry, vol. 212, iss. 3, pp. 161–8, 2018,84 reproduced with
permission.
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TABLE 7 Secondary outcomes over 12 months

Outcomes

Descriptive Analysis over 12 months

Baseline 6 months 12 months
Number of
service users

Odds ratio/
difference 95% CI

Service users

Mini PAS-ADD, n (%)

Common mental disorder

Control 61 (46) 43 (37) 54 (44) 230 1.07 0.61 to 1.87

Intervention 56 (52) 45 (46) 42 (42)

Severe mental illness

Control 27 (20) 13 (11) 21 (17) 229 1.24 0.32 to 4.81

Intervention 20 (19) 17 (18) 15 (15)

Autistic spectrum

Control 31 (23) 31 (27) 40 (33) 230 0.70 0.26 to 1.88

Intervention 19 (18) 24 (24) 22 (22)

GCPLA, median (IQR)

Range

Control 17 (12–22) 16.5 (13–21) 17 (13–21) 232 0.587 –0.57 to 1.74

Intervention 19 (13–23.5) 19 (14–23) 17 (13.5–22)

Busy

Control 10 (7–13) 11 (7–13) 11 (8–13) 232 0.377 –0.59 to 1.34

Intervention 11 (8–15) 11 (8–14) 12 (8–14)

Family carers, median (IQR)

Uplift

Control 15 (13–17) 15 (12–17) 15 (13–17)

Intervention 14 (13–16) 15 (14–17) 15 (13–16)

Burden

Control 33 (28–39) 31 (25–36) 30 (25–39)

Intervention 28 (26–31) 29 (25.5–32.5) 30 (28–32.5)

GHQ-12 score

Control 4 (1–8) 4 (2–7) 3 (1–6)

Intervention 3 (0–4) 2.5 (1–6.5) 2 (0–3)

Paid carers, median (IQR)

CDS-IDa

Control 24 (15–37)

Intervention 21 (13–31)

a Respondents changed over the 12 months and, consequently, the trends are not provided.
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Subsample with autism spectrum disorders

A total of 113 participants (46.1%) constituted the ASD+ group (control arm, n = 66; intervention arm,
n = 47) and 132 participants constituted the ASD– group (control arm, n = 71; intervention arm, n = 61).
The baseline demographic and clinical characteristics of a subgroup of participants with broadly defined
ASD compared with those without can be found in Table 8.

At baseline, the median ASD+ ABC-CT in the intervention arm was 66 (IQR 45–85) compared with 75
(IQR 51–93) in the control arm. In the intervention arm, the median ABC-CT reduced to 55 (37–78) at
6 months and to 53 (35–72) at 12 months. In the control arm, the median ABC-CT was 62 (IQR 43–90)
at 6 months and 60 (IQR 43–66) at 12 months. The difference in the reduction in challenging behaviour

TABLE 8 Baseline characteristics for participants with and without an ASD

Characteristics Total (N= 245)

Participant group

ASD– (N= 132) ASD+ (N= 113)

Demographic

Age (years), median (IQR) 37 (25–51) 43 (30–53) 31 (22–48)

Sex: male, n (%) 157 (64) 74 (56) 83 (73)

Ethnic origin: white, n (%) 176 (72) 101 (77) 75 (66)

Service-reported level of ID, n (%)

Mild 41 (17) 31 (24) 10 (9)

Moderate 77 (31) 39 (30) 37 (33)

Severe 127 (52) 61 (47) 66 (58)

Short-form ABS score, median (IQR) 48 (29–68) 53 (29–73) 45 (28–62)

Current accommodation, n (%)

Residential 105 (43) 64 (48) 41 (36)

Supported living 69 (28) 32 (24) 37 (33)

Family home/own home 71 (29) 36 (27) 35 (31)

Clinical

ABC-CT score, median (IQR) 64 (44–86) 60 (41–80) 73 (47–89)

Medications, n (%)

Any 220 (90) 118 (89) 102 (90)

Antipsychotic 165 (67) 91 (69) 74 (65)

Other psychotropic 180 (73) 100 (76) 80 (71)

Both antipsychotic and other psychotropic 139 (57) 78 (59) 61 (54)

Physical health problems, n (%)

Mobilitya (N = 180) 64 (36) 47 (46) 17 (22)

Sensory 43 (24) 28 (27) 15 (19)

Epilepsy 67 (37) 40 (39) 27 (35)

Incontinence 78 (43) 49 (48) 29 (37)

Other 103 (57) 54 (53) 49 (63)

a Of those with physical health problems, the number of people with the named problem is given.
From Hassiotis A, Poppe M, Strydom A, Vickerstaff V, Hall IS, Crabtree J, et al. Clinical outcomes of staff training in positive
behaviour support to reduce challenging behaviour in adults with intellectual disability: cluster randomised controlled trial.
Br J Psychiatry, vol. 212, iss. 3, pp. 161–8, 2018,84 reproduced with permission.

DOI: 10.3310/hta22150 HEALTH TECHNOLOGY ASSESSMENT 2018 VOL. 22 NO. 15

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Hassiotis et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

29



over 12 months between the intervention arm and the control arm was not statistically significant
(mean difference –2.10, 95% CI –11.3 to 7.13; p = 0.655) (Figure 6).

A total of 102 participants with an ASD received any type of medication, 74 (65%) received antipsychotic
medication and 80 (71%) also received other psychotropic medication.

With regard to the subgroup comparisons between the ASD+ and ASD– groups for common mental
disorder (CMD) and severe mental illness (SMI), differences at baseline were not statistically significant
(CMD, p = 0.625; SMI, p = 0.615). The analysis over 12 months revealed that the CMD and SMI symptoms
were stable in both the ASD+ and ASD– group (Table 9).

Patterns of prescribing did not differ between the ASD+ and ASD– groups, irrespective of the presence of
mental health comorbidity.

Eighty-five per cent of individuals with CMD in both the ASD+ and ASD– groups were prescribed medication.
Sixty-five per cent of individuals in the ASD+ group received antipsychotic medication, compared with 60%
of individuals in the ASD– group, whereas 63% in the ASD+ group received other psychotropic medication
(i.e. anxiolytic medication), compared with 66% in the ASD– group.
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FIGURE 6 Aberrant Behaviour Checklist – Community total score over 12 months: ASD.

TABLE 9 Mental health morbidity over 12 months

Mini PAS-ADD result

Time point, n (%)

Baseline 6 months 12 months

CMD

All 117 (49) 88 (41) 96 (43)

ASD– 65 (50) 45 (39) 54 (45)

ASD+ 52 (47) 43 (43) 42 (40)

SMI

All 47 (20) 30 (14) 36 (16)

ASD– 27 (21) 17 (15) 23 (19)

ASD+ 20 (18) 13 (13) 13 (13)

RESULTS
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A similar number of participants with SMIs in the ASD+ and ASD– groups received medication (90% in the
ASD+ group vs. 89% in the ASD– group), with 75% of the ASD+ group and 70% of the ASD– group
receiving antipsychotic medication, and 75% of the ASD+ group and 78% of the ASD– group receiving
other psychotropic medication.

In the group with neither CMD nor SMI (i.e. without any evidence of mental illness diagnosis), 91% of
participants from both the ASD+ and ASD– groups were prescribed medication; 70% of the ASD+ group
and 65% of the ASD– group were prescribed antipsychotic medication, and 73% of the ASD+ group and
80% of the ASD– group received other psychotropic medication.

Serious adverse events

Twenty-nine participants experienced a total of 45 SAEs, including the death of one participant in the
intervention arm. Twenty-six of the SAEs were in the intervention arm and 19 were in the control arm.
Two participants were admitted to hospital because of mental illness and challenging behaviour and the
remaining SAEs were hospitalisations attributable to physical ill-health including falls, or acute exacerbation
of chronic conditions, for example respiratory disease and epilepsy. Thirteen participants (intervention arm,
n = 3; control arm, n = 10) moved from their original addresses to a new home because of either closures
of previous accommodation or a change in the participant’s needs.

Blinding and unmasking

There were six cases of unmasking researchers to the participant’s trial arm allocation; another researcher
collected data from those sites. Researchers accurately predicted the arm allocation of 123 participants
(59%) at 6 months and 126 participants (56%) at 12 months; thus, the predictions were considered to be
no better than chance.

Health economic evaluation

Cost of the intervention
Details of the cost components of training staff in PBS are reported in Table 10. The cost of training per
participant was £397.

TABLE 10 Cost of training activities in the trial

Activity Total cost (£)

Preparation and printing of training manual and material 873

Workshops

1. 2 days, four trainers
2. 3 days, three trainers
3. 2 days, three trainers

6669

Preparation for workshops (6 days × 7 hours × £50) 2100

Reading and commenting on participant assessments and PBS plans between workshops 1, 2 and 3
(4 hours × 2 workshops × 20 participants × £50)

8000

Mentoring post workshops (2 hours per month × 12 months × 20 participants × £50) 24,000

Travel and expenses 1200

Total 42,842
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Details of the activities and the time and cost of delivering PBS were available for 65 participants (60%) in
the intervention arm, reported in Table 11. Assuming that a band 6 NHS Agenda for Change nurse is the
typical therapist trained in the intervention, the total average cost per participant (of training plus delivery)
is estimated to be £1598.

Resource use and costs
Descriptive statistics for resource use are reported in Appendix 5. Total costs for each resource type are
reported in Table 12. GPs and primary care were used by more than 80% of participants, with psychiatrists
being the second most frequently consulted professionals (see Appendix 5). The cost per participant of the
intervention including training and delivery is £1251.

TABLE 11 Cost of delivering PBS

Elements of PBS intervention
Average number
of hours

Cost (£) of a
band 6 nurse

Assessment: direct observation of client 3.6 157

Assessment: contact with staff team, parents/carers, wider system 5.2 227

Assessment: indirect work 3.8 169

Intervention: direct contact with client 2.4 104

Intervention: contact with staff team, parents/carers, wider system 3.2 143

Report writing and other administration not accounted for in other categories 6.9 302

Other work not accounted for in other categories 2.7 118

Total spent on case 27.3 1201

TABLE 12 Resource use costs reported in 2014/15 GBP, adjusted for baseline costs

Resource use costs

Time point

Difference

Baseline-
adjusted
difference 95% CI

Baseline 12 months

Intervention
arm

Control
arm

Intervention
arm

Control
arm

Community 1175 988 1470 1648 –178 –293 –817 to 231

Mental health –

secondary care
48 94 74 544 –469 –457 –1237 to 322

Physical health –

secondary care
369 610 1281 996 284 425 –220 to 1070

Medication 160 156 285 294 –9 –10 –94 to 74

Total health and social
care costs excluding
medication

1592 1692 2827 3189 –362 –346 –1518 to 825

Total health and social
care costs including
medication

1752 1848 3112 3483 –371 –361 –1532 to 810

Voluntary 43 21 16 9 11 11 –23 to 47

Private and out of
pocket

345 539 757 440 362 353 –128 to 834

Accommodation 24,469 19,217 51,291 41,557 9734 954 –2206 to 4114

Criminal justice 170 88 46 166 –120 –148 –379 to 81

Unpaid/family carers 13,815 22,821 19,691 31,194 –11,503 –4472 –14,418 to 5475

Total societal costs 41,398 43,856 74,951 77,021 –2069 –719 –9902 to 8464

RESULTS
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The total cost of health and social care at 12 months (excluding the cost of medication and training in PBS)
per participant is estimated at £2827 in the intervention arm and £3189 in the control arm. Adjusting for
baseline costs, the mean incremental health and social care cost of the intervention compared with TAU is
–£346 (95% CI –£1518 to £825).

When medication costs are added, the average adjusted incremental total health and social care cost per
participant is –£361 (95% CI –£1532 to £810) for a total cost of £1237 including training and delivery.

Societal costs
Societal costs, including out-of-pocket costs, accommodation, criminal justice and unpaid carers, are
reported in Table 12. Accommodation costs make up between 44% and 68% of the total societal cost.
Contributions of unpaid carers make up the second largest contribution to costs, making up between
26% and 52% of costs.

At baseline, the number of hours per week spent by unpaid carers on care or support averaged 22 hours
(95% CI 12 to 32 hours) in the intervention arm and 36 hours (95% CI 26 to 46 hours) in the control arm.
At 12 months, carers in the intervention arm provided 15 hours a week of care and support (95% CI
7 to 22 hours) and those in control arm 27 hours a week (95% CI 18 to 36 hours): a baseline-adjusted
difference of –6 hours a week of care and support for the intervention arm compared with the control arm
at 12 months (95% CI –4 to 15 hours).

Cost utility and quality-adjusted life-years
Descriptive statistics for EQ-5D-Y proxy-completed utility scores and QALYs are reported in Table 13.
Complete data to calculate QALYs were available for 96 participants (88%) in the intervention arm and
108 participants (78%) in the control arm. We found an adjusted difference in QALYs between the two
arms of 0.076 in favour of the intervention (95% CI 0.011 to 0.140 QALYs).

Cost-effectiveness: incremental cost-effectiveness ratio, cost-effectiveness acceptability
curves and cost-effectiveness plane
As reported in Primary outcome, the average decrease in the primary outcome of ABC-CT was 2.14
(95% CI –8.79 to 4.51). This translates to a mean incremental cost per 1-point reduction in ABC-C over
12 months of £578 from a health and social care perspective and £411 from a societal cost perspective.
At a threshold for willingness to pay for a point change in ABC-CT of £5000, there is an 87% probability
that the intervention is cost-effective from a health and social care perspective and an 88% probability that
it is cost-effective from a societal cost perspective (Figure 7).

Over 12 months, the incremental cost per QALY gained of training in PBS compared with TAU is £17,871
excluding medication costs and £16,276 including medication costs from a health and social care perspective.

TABLE 13 Cost utility and QALYs

Time point

QALYsBaseline 6 months 12 months

Intervention
arm

Control
arm

Intervention
arm

Control
arm

Intervention
arm

Control
arm

Intervention
arm

Control
arm

n 103 127 102 120 103 125 96 108

Mean 0.565 0.478 0.638 0.497 0.617 0.483 0.612 0.492

SD 0.38 0.37 0.33 0.36 0.32 0.33 0.292 0.230
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The probability that PBS is cost-effective for a range of values of willingness to pay for a QALY is presented in
Figure 8. Figure 9 shows the results of the bootstrap analysis on a CEP. At a threshold for willingness to pay
for a QALY of £20,000 per QALY gained, there is a 60% chance that the intervention is cost-effective from
a health and social care perspective. When out-of-pocket costs, costs for voluntary services, the criminal
justice sector, accommodation and unpaid carer time are included, the incremental cost per QALY gained is
£11,566. From a societal cost perspective, there is a 54% probability that training staff in PBS is cost-effective
at a cost-effectiveness threshold of £20,000. The lower probability of training staff in PBS being cost-effective
from a societal perspective (even although it has a lower ICER) is attributable to the wider variation in costs.

Sensitivity analysis
The EQ-5D-Y was self-completed by 26 participants with ID (intervention arm, n = 14; control arm, n = 12)
at baseline, 6 months and 12 months. Therefore, we were able to generate QALYs. The adjusted average
QALYs over 12 months were 0.782 (95% CI 0.749 to 0.815 QALYs) for the intervention arm and 0.735
(95% CI 0.639 to 0.830 QALYs) for the control arm, with a mean baseline-adjusted difference of 0.043
QALYs (95% CI –0.075 to 0.170 QALYs). This equates to a mean incremental cost per QALY gained of
£30,925 from the health-care perspective and £21,975 from a societal cost perspective.
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FIGURE 7 Cost-effectiveness acceptability curve of willingness to pay for a 1-point change in the primary outcome
(ABC-CT).
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FIGURE 8 Cost-effectiveness acceptability curve for a range of values of willingness to pay per QALY gained.
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To provide an estimate of the cost-effectiveness of training in PBS compared with TAU, the average cost
per participant of both aspects needs to be estimated. We made the conservative assumption that the
average cost of training per participant was the total cost of training divided by the number of therapists
in the intervention arm. In reality, this may be larger, as other participants in the therapist caseload may
benefit from the training, particularly those allocated after the trial or those who did not consent to
provide data. The cost may also be lower as a result of staff turnover, for example. If a therapist’s caseload
is, on average, 25% larger than it was in the trial, the total cost of the intervention per participant would
be £317. If it is 25% smaller, then it would be £529 per participant.

Clinical staff delivering the intervention may also have been graded at bands other than band 6. Some
may be more junior, for example at band 5, at £36 per hour and a total cost of delivering the intervention
per participant of £982. If they were more senior (band 7, at a cost of £52 per hour), the average cost per
participant would be £1419.

Combining the upper and lower estimates for training and delivery, the total health and social care service
use cost, and dividing by proxy-reported QALYs, the ICER may be as low as £13,257 per QALY gained or
as high as £22,538 per QALY gained.

If accommodation costs are removed from the societal analysis, given that they take up the largest proportion
of costs and that the data are potentially unreliable, the additional total mean cost per participant of training in
PBS compared with TAU is £452 (95% CI –£12,233 to £13,138), with an ICER of £5947 per QALY gained.

Long-term follow-up

Participants and outcomes
The final assessments took place between July 2016 and March 2017. On average, the third follow-up
took place 36 months (SD 4.7 months) after the baseline assessment. A total of 184 individuals were seen
(intervention arm, n = 79; control arm, n = 105). A total of 50 participants dropped out and a further 11
were uncontactable. Table 14 shows the baseline characteristics of the participants who were seen at
36 months and those who dropped out.
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FIGURE 9 Cost-effectiveness plane of bootstrapped values for training in the intervention arm compared with the
control arm: health and social care costs only.
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TABLE 14 Baseline characteristics of participants seen compared with those who dropped out at 36 months

Characteristics
Total
(N= 245)

Completed 36 months
(N= 184)

Missing at 36 months
(N= 61)

Demographic

Age (years), median (IQR) 37 (25–51) 38 (25–51) 34 (24–50)

Sex: male, n (%) 157 (64) 118 (64) 39 (64)

Ethnic origin: white, n (%) 176 (72) 131 (71) 45 (74)

Service-reported level of ID, n (%)

Mild 41 (17) 24 (13) 17 (28)

Moderate 77 (31) 64 (35) 13 (21)

Severe 127 (52) 96 (52) 31 (52)

Living situation, n (%)

Living alone 39 (16) 29 (16) 10 (16)

Living with parents/others 206 (84) 155 (84) 51 (84)

Current accommodation, n (%)

Residential 105 (43) 87 (47) 18 (30)

Supported living 69 (28) 51 (28) 18 (30)

Family home 64 (26) 44 (24) 20 (33)

Own flat/house 7 (2) 2 (1) 5 (8)

Clinical

Mini PAS-ADD, n (%)

CMD 117 (49) 83 (46) 34 (57)

SMI 47 (20) 33 (18) 14 (23)

Autistic spectrum 50 (21) 37 (20) 13 (22)

ABS (median, IQR) 48 (29–68) 48 (28–68) 44 (32–71)

WASI score (full scale IQ 4) (N= 95), median (IQR) 44 (40–52) 43 (40–49) 53 (42–65)

Physical health problems, n (%) 180 (74) 132 (72) 48 (81)

Mobilitya (N = 180) 64 (36) 41 (31) 23 (48)

Sensory 43 (24) 33 (25) 10 (21)

Epilepsy 67 (37) 48 (36) 19 (40)

Incontinence 78 (43) 53 (40) 25 (52)

Other 103 (57) 78 (59) 25 (52)

ABC-CT score, median (IQR)

Total score 64 (44–86) 63 (45–86) 65 (43–82)

Irritability (15 questions) 20 (13–29) 21 (13–29) 20 (14–25)

Lethargy (16 questions) 12 (7–21) 12 (7–20) 14 (7–21)

Stereotypy (7 questions) 5 (2–10) 5 (2–10) 6 (2–9)

Hyperactivity (16 questions) 20 (12–26) 19 (12–26) 21 (12–27)

Inappropriate speech (4 questions) 4 (1–8) 5 (1–8) 3 (1–7)

a Of those with physical health problems, the number of people with the named problem is given.
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Further reductions in challenging behaviour were noted in both arms of the study but, as previously stated,
the mean difference in ABC-CT between arms was non-significant. The median ABC-CT was 49 (IQR 32–78)
and 38 (IQR 25–56) in the control and intervention arms, respectively. The mean difference was –3.70
(95% CI –9.25 to 1.85; p = 0.191). Figure 10 shows the change in ABC-CT at all four assessment points.
The ABC-C subscale scores at long-term follow-up are shown in Appendix 6.

All other sensitivity and subgroup analyses followed the same pattern as in the main study, revealing no
significant differences between the study arms.

Regarding the longer-term impact of the intervention on medication, the proportion of participants in the
intervention arm being on any medication, antipsychotic medication and other psychotropic medication
remained unchanged over time, as shown in Table 15.

Resource use and quality-adjusted life-years
The total cost of health and social care at 36 months for the previous 6 months (excluding the cost of
medication and training in PBS) was £1540 in the intervention arm and £1100 in the control arm. The
adjusted mean incremental health and social care cost of the intervention compared with TAU is £501
(95% CI –£270 to £1274). From a health and social care perspective, adding 6-month and 12-month
costs and PBS training and delivery costs, the mean incremental cost per participant in the intervention arm
compared with the control arm is £1931 undiscounted (95% CI £260 to £3402) and £1898 discounted
(95% CI £480 to £3318).

From a societal perspective, the adjusted mean incremental total societal cost of the intervention compared
with TAU is –£4874 (95% CI –£14,485 to £4736). When 6-month and 12-month costs and PBS training
and delivery costs are added, the mean incremental cost per participant is –£1235 undiscounted (95% CI
–£19,347 to £16,874) and –£879 discounted (95% CI –£18,405 to £16,648). Details are given in Appendix 7.

At 36 months, complete data were available to calculate QALYs for 73 participants (68%) in the intervention
arm and 90 participants (66%) in the control arm. The discounted adjusted difference in utility scores
between the two arms was 0.160 (95% CI –0.034 to 0.355). Over the duration of the trial, 12 participants
died (intervention arm, n = 5; control arm, n = 7). Including those participants in the calculation of QALYs
(assuming a straight line from the participant’s last utility score to 0, representing death), there was a
difference in adjusted discounted QALYs of 0.150 (95% CI –0.064 to 0.364 QALYs).

The discounted incremental cost per QALY gained of training in the PBS arm compared with the control
arm over 36 months from a health and social care perspective, excluding medication costs, is £12,653.
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FIGURE 10 Aberrant Behaviour Checklist – Community total scores over 36 months.
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The probability that PBS is cost-effective for a range of values of willingness to pay for a QALY is presented
in Figure 11, which shows discounted costs and QALYs. At a threshold for willingness to pay for a QALY of
£20,000 per QALY gained, there is a 67% chance that the intervention is cost-effective from a health and
social care perspective.

Multiple imputation of missing data
Given the high percentage of missing data at 36 months (> 30%), multiple imputation was used to
generate 35 complete data sets for discounted QALYs and discounted total health-care costs. Current
living situation, accommodation at baseline and level of disability were all found to be predictors of
missing data at 36 months and hence were used to generate the multiple imputation data sets.

Regression analysis of the multiple imputation data sets found no significant difference in adjusted,
discounted QALYs for the intervention arm compared with the control arm (0.166 additional QALYs in the
intervention arm, 95% CI –0.083 to 0.416 QALYs) and no significant difference in discounted adjusted
health and social care costs excluding intervention costs (the intervention arm cost an additional £405,
95% CI –£1271 to £2080). The mean incremental cost per QALY gained using the imputed data sets and
including intervention costs is £12,060.

TABLE 15 Recorded medication at all assessment points

Medications

Time point, n (%)

Baseline 6 months 12 months 36 months

Any

All 217 (89) 195 (91) 205 (91) 165 (90)

Control 122 (89) 108 (92) 115 (92) 96 (91)

Intervention 95 (88) 87 (89) 90 (90) 69 (87)

Antipsychotic

All 162 (66) 139 (65) 145 (64) 123 (67)

Control 89 (65) 77 (66) 79 (63) 69 (66)

Intervention 73 (68) 62 (63) 66 (66) 54 (68)

Other psychotropic

All 177 (72) 163 (76) 172 (76) 142 (77)

Control 100 (73) 92 (79) 97 (78) 84 (80)

Intervention 77 (71) 71 (72) 75 (75) 58 (73)

Antipsychotic and at least one other psychotropic

All 136 (56) 121 (56) 125 (56) 110 (60)

Control 75 (55) 68 (58) 67 (54) 61 (58)

Intervention 61 (56) 53 (54) 58 (58) 49 (62)

Antipsychotic with no other psychotropic

All 26 (11) 18 (8) 20 (9) 13 (7)

Control 14 (10) 9 (8) 12 (10) 8 (8)

Intervention 12 (11) 9 (9) 8 (8) 5 (6)
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Relationship between EuroQol-5 Dimensions Youth proxy and Aberrant Behaviour
Checklist – Community
We evaluated if there was a significant relationship between the EQ-5D-Y proxy utility scores and the
primary outcome of ABC-CT using a multilevel model accounting for individual-level variability over time
and variability within and between sites.

For every 1-point increase on the ABC-C, there is a significant decrease on the EQ-5D-Y, as reported by
proxies of –0.002 (95% CI –0.003 to –0.002), with a constant of 0.69 (95% CI 0.63 to 0.75). Given the
significant relationship between the two measures, there is no need to calculate any further CEACs or
ICERs for the primary outcome. This is because changes in the ABC-C should be captured by changes
in EQ-5D-Y utility scores. These have the additional benefit of being converted into QALYs and a
standardised and comparable cost-per-QALY threshold is calculated.

Process evaluation

Implementation of Positive Behaviour Support training

Resource and training
Thirteen therapists attended each of the two training courses. Of these 26 therapists, 21 completed the
full training. Five dropped out early because of long-term illness, maternity leave or work pressures that
were deemed incompatible with taking on study-related tasks. Another seven therapists left at some point
during the study (because of a job change, sabbatical or long-term illness). Some of those plans were not
communicated to the research team until the last moment and changes were then difficult to implement,
for example training new staff.

All therapists received a PBS workbook including assessment forms (hard copies and electronic versions)
and they were expected to reduce their general caseload in order to treat eight participants each, which
would include completing paperwork such as treatment logs, carrying out observations and writing and
implementing PBS plans. Therapists received support from the research administrator (two weekly calls,
e-mail communication and collection of treatment data).

Fidelity, dose and reach
The elements of the PBS intervention that were expected to be delivered by therapists comprised the BBAT,
observations, PBS plan, goodness of fit, fidelity checklist and log of engagement. Of the 108 data sets
returned, 33 were complete (i.e. they included all elements), 47 were incomplete and in 28 cases we did not
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FIGURE 11 Cost-effectiveness acceptability curve per QALY gained at 36 months (discounted).
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receive any data because the participant was not seen, refused to work with the therapist or did not present
with challenging behaviour at the time of contact. For 12 participants, it became apparent that the they
resided in accommodation in which the providers had enlisted external training in PBS. The study therapists
faced a dilemma regarding whether or not they should carry on with the study tasks, thus over-riding the
support plans put in place by the care providers. This was discussed with the trainers (Professor David Allen,
consultant to the study) and a decision was made not to carry on. The therapists reported spending a median
of 11.5 hours (IQR 8–32.7 hours) for each participant. An external assessment of the quality of the delivery
and the therapist competence was carried out throughout the study (for further details please refer to
Appendix 8). Table 16 lists a summary of the reasons that therapists reported as underlying the incomplete
or missing PBS data sets.

Fidelity assessment
Thirty-three data sets contained a PBS plan. Twenty-one plans (63.7%) were produced by community
nurses, three (9.1%) by occupational therapists, three (9.1%) by consultant psychiatrists, three (9.1%) by a
combination of mental health professionals, two (6.0%) by speech and language therapists and one (3.0%)
by a clinical psychologist. Additionally, 17 of the participants (51.5%) with a plan had mental health diagnoses
such as depression (12.1%), schizophrenia (9.1%) and anxiety (6.1%). Physical and verbal aggression was the
most prevalent challenging behaviour, exhibited by 20 participants (60.6%), followed by verbal aggression
(60.6%), property destruction (39.4%) and other challenging behaviours (42.4%). Fifteen out of 33 participants
(45.5%) had pervasive challenging behaviours, which were evident in different settings.

Applying the fidelity checklist contained within the manual,47 the mean score was 17.7 (SD 6, range 2–24)
with the highest score indicating that most elements of the intervention were present. Two hand-written
plans contained only a few sentences describing the primary intervention in an understandable manner
and thus scored two points on the fidelity checklist. Nearly all of the plans (97%) had a section to
provide a service user’s name, age and address (anonymised) and most (93.9%) had a section entitled
‘understanding their behaviours’. Twenty-three plans (69.7%) had logical summaries of the formulation
explaining the challenging behaviour, whereas 10 plans (30.3%) did not provide possible explanations for
challenging behaviour but described it in an ambiguous and vague manner, for example ‘the person can
be challenging in more than one way’.

In the primary prevention section, 87.9% of the plans addressed slow triggers and 84.9% of the plans
targeted fast triggers. The most frequently-targeted slow and fast triggers were levels of activity and
interaction style (51.5% and 75.8%, respectively). By contrast, broad ecological strategies, skills teaching
and differential reinforcement were the least frequently implemented strategies (24.2%, 21.2% and
15.2%, respectively) as the primary prevention.

TABLE 16 Reasons for intervention missing data

Reason for missing data n

Workload too large 23

Challenging behaviour (none or mild at point of contact) 16

Staff leaving 12

Organisational issues affecting the study (external PBS providers, guidelines already in place, participant under the
care of another team/professional, managers unwilling to assist with workload management)

14

Participant/family carer dropped out of the study 7

Referral to other teams (inpatient, other professionals) 2

Unavailable information 10

Total 84
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In the secondary prevention, most of the plans (81.8%) had a description of early warning signs and 78.8%
of the plans mentioned how to interact with a person at this stage. However, the majority of the plans
(54.6%) did not mention any strategies regarding how to understand why a person is exhibiting challenging
behaviour. The most frequently mentioned reactive strategies in the plans were self-protection/breakaways
and how to interact verbally (both mentioned in 63.6% of the plans). Only 13 of the plans (39.4%) reported
steps on how to help an individual get back to a normal emotional state after an incident.

A total of 61 data sets (complete and incomplete) from 18 therapists were sent to an independent reviewer
to assess procedural integrity. All 33 PBS plans were given a score of ≤ 12 point;, therefore, they were
deemed to be weak plans. The remaining 28 data sets did not contain sufficient documentation to assess
procedural integrity (see Appendix 8).

Mechanisms of impact: stakeholder interviews

A total of 13 service users, 11 family carers, 10 paid carers, 12 service managers, 12 therapists and four
PBS trainers were interviewed to explore their experience of taking part in the study.

Three rounds of revisions of the codebook were necessary to reach agreement among co-raters for the
coding of the interviews. A subsequent inter-rater reliability exercise revealed a range of 0.8–1 for the
different subgroups of stakeholders.

The views of the service user advisory group from Camden SURGE, The Advocacy Project, were recorded at
regular meetings convened to discuss the interpretation of emerging themes and subthemes from the
qualitative interviews. The SURGE members also took the opportunity to reflect on their own past experience
of having been in hospital or having received treatment for challenging behaviour and how it matched or
differed from the experiences of the study participants.

Participants’ experience of Positive Behaviour Support: thematic analysis
A total of seven themes and a number of subthemes emerged from the transcripts of the interviews with
stakeholders participating in the study. Details on the frequency of the themes per stakeholder group are
reported in Table 17.

TABLE 17 Frequencies of themes from stakeholder opinions

Themes

Stakeholder

Family carer Manager Paid carer Therapist Service user

Impact on organisation ++++ ++++

Engagement with the study ++++ +++ ++++ ++++

Implementation ++ ++ ++++

Managing difficult situations ++++ + ++++

Research impact +++ ++++ ++++ ++

Understanding of the concepts of PBS + + ++++ +

Understanding of the behaviour ++ ++ +++

+, 30–39% frequency; ++, 40–49% frequency; +++, 50–59% frequency; ++++, ≥ 60% frequency.
Note
Blank cells indicate that those themes were not mentioned or were infrequently mentioned by the stakeholder groups.
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The three themes most frequently reported by the stakeholders were (1) impact on organisation,
(2) engagement with the intervention and the study and (3) implementation, with a weighted mean of
84%, 78%, and 70%, respectively.

Impact on organisation

Motivation to change
There was a strong motivation to utilise the PBS intervention for challenging behaviour. This was already a
priority for some services:

We have got a new psychiatrist that has just started this week for example, and we are getting more
energy into the service and PBS is something that our psychology team is very keen on using so we
are using it eh, so . . . you know, we need to focus on the more complex population and this has been
a key process to it to do that so yeah.

Community ID team manager

. . . I already have with a couple of cases of people presenting with quite severe challenging behaviour
and other lighter, less-time-intensive interventions hadn’t proved helpful. And absolutely, it was helpful
. . . I’ve encouraged trainees, trainee psychologists who are in placement with us, to use this approach
and they found it helpful.

Therapist

Embedding PBS as an intervention in the service provided by the community ID team was seen as a
positive outcome:

We feel we should incorporate it into our initial assessment documents and use it as an initial
assessment. It’s our only initial assessment tool.

Therapist

Therapists saw PBS as an approach that was inclusive of other professions and almost in place of care
co-ordination:

It is an intervention that to my mind aims to co-ordinate other interventions; so, for example, we
might have speech and language therapy in the course and that speech and language therapy can be
integrated into the PBS approach, for what the PBS approach does is that hopefully all the people
involved in that person’s care are aware of the goals they’re trying to achieve.

Therapist

Another therapist added:

It fits quite nicely with communication. Being a speech language therapist it is something we think
about it anyway, we are looking at triggers, we are looking at how we can manage that . . . so it fits
quite nicely with what I do.

Therapist

However, some therapists felt that PBS was very similar to the approach they already used in the service:

The PBS and what we do are so the same that the only real difference was the tool we used and then
how we wrote it up in the first person.

Therapist

RESULTS
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Engagement with the intervention and the study
Stakeholders experienced their engagement during participation in the study as positive, negative or
absent. The theme ‘relationship’ includes the degree of support and communication that took place
during PBS.

Positive relationship
The role of therapists was central to the delivery of the intervention and in supporting the carers in
difficult moments:

I have got a very good help from E [community nurse] because F [service user] had a hernia, F [service
user] has been to the hospital, and every call he has been by my side.

Family carer

Oh excellent. Yes, yes I have been very pleased; just thank you!
Family carer

Family and paid carers found the intervention to have had a positive impact on both their life and the
participant’s life:

The quality of the help I would say, it was excellent. V is a professional . . . and as I see her
intervention has helped in the sense that, yeah has improved A’s [service user] life for sure and ours.

Paid carer

Support from the study team, including mentoring, was welcome:

The support from the PBS team I think helped, so the training and the mentoring and it was also
useful to have site visits from the PBS team.

Therapist

Equally, therapists rated the support from the service as high, which was associated with the allocation of
time to dedicate to research cases:

My manager was quite diligent, saying you can work once a week so we did not need to take
work home.

Therapist

Participants with ID reported contact with their carers as desirable outcomes and strategies that help them
relax and settle:

Gives me a cuddle.
Service user

Yeah I am getting that help; what he has been doing . . . he’s on the computer watching TV with me.
Service user

Family carers perceived the research assessments as useful and as a sign of engagement with the
study team:

Yeah, [RA] was in contact quite regularly and you know, she called back and forth to arrange the visits
and explain what she needed to do, what she wanted from us and that she was there if we had
any questions.

Family carer
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Communication with the researchers was important for several stakeholders, including team managers and
service users, as it was also part of the treatment plans:

It was a positive experience overall. The guidance was available and the support was there, especially
from the research team in the organisation, and the monitoring was also well organised and with
regular feedback.

Manager

. . . if I do not understand things then my mum explains it to me carefully and then I can understand it
because sometimes I get . . . if I am not too sure about it then my mum helps.

Service user

Absent relationship
Some carers were disappointed by not receiving the PBS intervention:

I do not know why we did not receive the intervention. Maybe they felt we were managing his
behaviour, but how to manage his behaviour, then that is the crucial question.

Family carer

A perceived lack of support, including therapist absence, had a negative impact on the carers, who thought
that they may adopt inappropriate or unsuitable management strategies:

How do we stop major incidents happening? I am going to tell you how, that we do not take Y
[service user] out in public at all.

Paid carer

I felt that sometimes things did not get like I was said because she was off sick and she did not come
back or she did not contact probably as much as she should have done.

Family carer

Buying-in from the managers of services was a constant difficulty throughout the study, and this lack of
buying-in was seen as a lack of commitment:

Yeah. I think we’re doing it right. Yeah. Which was nice, but frustrating for the research because for
me it is the right thing, but I’m not sure whether our involvement is actually supported enough . . .
In this case all fell on me to implement everything, really.

Therapist

Negative/inadequate relationship
Staff who were put forward to volunteer in the study were undertaking more tasks without having been
briefed adequately:

It would be interesting to look at the figures actually with an estimate of how many hours we would
be . . . working with each client and I think it was roughly under-represented because . . . somebody
has to do the work for us, there were three people in my little cohort and we were all shocked about
the amount of work that we were asked to undertake.

Therapist

I was asked at the last moment because one of my colleagues was not able to complete, so I was not
really 100%. I knew what PBS was, but I was not, I suppose, I had not been briefed in regards to what
is involved.

Therapist

RESULTS
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Implementation

Training
The PBS training was experienced positively by most therapists, although some thought that the format
might not have been optimal:

I think the training we have been having was excellent . . . really clear, great examples. People took us
through the things step by step . . . it was really practical in terms of what we have done.

Therapist

The training dates were quite close together and I think it would have made the training more
cohesive if we’d had time to complete the components before the next step, so I found myself having
the next stage of training before I’d finished implementing the first part.

Therapist

Characteristics of the intervention
Specific elements of the intervention were thought to have been effective in improving the
participant’s behaviour:

We have this time plan to follow and it has improved the evening routine and the morning routine . . .
it just made life slightly easier for me because he is now following a routine rather than me just keep
nagging him all the time, you know, come on it is bed time, or come on it is time to get up but rather
say, this is what we are going to do today . . . we are going to follow this.

Family carer

We went over questions, she asked me about C’s [service user] temperament, she explained things I
needed to know, good and bad things, you know, and why C [service user] was anxious and why she
was not . . . she got to the bottom of few things with us, so worthwhile.

Family carer

What helped me? I suppose knowledge of the person, working as part of a team and writing a robust
plan that everybody could work with.

Therapist

. . . I think what actually was really helpful was the kind of rigorous approach in terms of really thinking
about the kind of functions of behaviour and checking that out and trying relating your initial ideas . . .
but also that is going to work within that setting and have a kind of fit for the people involved.

Therapist

In addition, a paid carer reported that the learning of new activities increased a participant’s skills and choices:

For example . . . before now, he could not, maybe . . . let’s say make a cup of tea, but with the PBS we
have broken it down into steps . . . and now when you talk to him and say ‘bring milk’ he knows to
go to the fridge, open the fridge and he knows how to recognise milk.

Paid carer

Challenges
Several challenges derived from involvement in the PBS study.

Time management was consistently reported as a challenge by managers. This complaint related to the
resource needed to complete the study tasks by the therapists:

I think people have not quite realised the impact of doing that work how much time it will take.
Manager
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I think the issue was competing priorities, so when you have got day-to-day operational work and
research work where the priority goes, I mean people quite often go to the operational end and I
think start trying to do the research work around that and that time has been difficult.

Manager

A common challenge for therapists was staff leaving, which affected the delivery of the intervention:

We were reduced to less than half of the staff and that meant that our caseload increased and there
was definitely not time for reflection and for doing PBS paperwork and that was my biggest challenge.

Therapist

Home visits, although much appreciated most of the time, may also be seen as a hindrance:

I found it, probably for my son it was positive but overwhelming . . . having different people in, having
him assessed. It was quite difficult, I found it quite difficult myself and . . . yeah . . . I think I was judged
in lots of ways so it made me think twice about doing it.

Family carer

Alternatively, they can be insufficiently frequent and, therefore, not effective in producing change:

It was not frequent, it was once every 6 months so by the time the person meets after 6 months the
person can forget you or something like that.

Paid carer

Because of the relapsing–remitting nature of challenging behaviour, in a few cases the participant did not
present with difficulties at the time of initial contact:

We found that some [service users] when we came to visit them, actually there wasn’t any current
challenging behaviour. So, possibly there had been some issues in the past, but at the current time
they were very settled, so then it was hard to find a clinical rationale to prioritise them above
somebody else who was presenting a new or some kind of really challenging.

Therapist

Finally, paid carer opinions and beliefs about the participant’s behaviour were often difficult to challenge
or even change:

If they [paid carers] have worked with the client for a long period of time and their employers have
told they were doing a good job and then we come in and say you could do differently you know,
all of a sudden.

Therapist

Additional topics brought up by stakeholders

Four themes least frequently reported across the stakeholders
The least frequently reported themes were (1) managing difficult situations, (2) research impact,
(3) understanding of the concepts of PBS and (4) understanding of the behaviour, with weighted means
of 65.0%, 63.0%, 45.4%, and 40.0%, respectively.

Behaviour Carers reported their own strategies when dealing with challenging behaviour, which may
have been helpful:

He is not able to tell you when he is thirsty . . . So we have to know oh, could M [service user] be
thirsty? If he is getting hot or cold, could M [service user] be too hot? Does he need to take his coat
off? Does he need to take extra, has he got too many layers.

Family carer
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I think with P [service user] you just have to be motivational with him, and very consistent with him
and this is what we have got at the moment we are very consistent with P [service user] and if you are
not consistent he breaks down so joint consistency is what really matters.

Paid carer

This was also the case for participants with ID, who described techniques they had learnt over time to help
manage frustration or anger:

No because if I do not like shouting I go somewhere else where it is quieter for me and it is easier.
If I am in a crowd, if I cannot handle the crowd sometimes, if I cannot handle it I say my mum, ‘mum I
cannot handle this, it is too much for me, I want to go somewhere else’.

Service user

Carer burden Managing the challenging behaviour of participants was associated with carer burden:

You know, it gets just a bit you feel worn out when he gets a bit fed up. So if you have got somebody
coming in to encourage you, it cheers you up again.

Family carer

Managing carer burnout was also of concern to family carers:

Being positive with yourself and also being a carer is looking also after yourself so that you can look after.
Family carer

Research impact: benefits The implementation of PBS was associated with positive outcomes for many
of the stakeholders who were interviewed:

I have seen a lot of differences in the cases that I have actually completed and implemented and on
post treatment; I have been able to actually reduce some of the medications and depot medications,
so the frequency and severity of those behaviours have been significantly reduced.

Therapist

Yeah, because my mum knows how to make me calm.
Service user

That has helped in terms of finding out really what she likes and what does not like.
Paid carer

Having seen some of the work that E [therapist] has done and L [therapist] has done with some of the
service users, they have seen some measureable improvements. It has been definitely worthwhile.

Home manager

In addition, a benefit was reported with respect to the research study. According to a manager:

I think it is important that research is done on the ground, actually in real services to actually get the
impact of intervention with real people in real times. Our staff being trained . . . we were lucky. We
were in the intervention, it is part of the study.

Manager
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Taking part in the research Stakeholders reported differing views around their participation in the study,
ranging from positive to negative:

There has been regular input to our meetings and from the staff who are participating in it from E
[NHS site], so we get feedback from them on the nature of the research and we have the opportunity
to look at the issues that are coming up.

Manager

My experience of that was slightly frustrating for the clinician, because of the amount of time the
work around the research took. So my experience was to try to negotiate with people within the
service and to try to have free time for the individual.

Manager

Generating information/knowledge There appeared to be a consensus that the newly acquired skills
were useful for the professional development of staff:

On the positive perspective, by having a member of staff who is very knowledgeable or becoming
more knowledgeable about PBS and now she is implementing her role as an OT [occupational
therapist] into something that is, could be more of a generic way of approaching working.

Manager

It makes a difference to the staff in the way think about things . . . so people who have done the
training they do, they approach things slightly differently, and think things through quite differently.

Manager

Similar thoughts were shared by paid carers, who commented on the change in perspective they had
gained through PBS:

I think it has helped us a lot immensely as I see it. We are now much more focused on meeting others’
needs in a positive way and trying to put ourselves in her shoes and see the world through her eyes,
rather than us trying to fit her into our world.

Paid carer

Therapists reported that the involvement in the study enabled them to refine their existing knowledge
about behavioural interventions and challenging behaviour:

Definitely being on the training, I was struck by the fact that it is, it’s a lot to kind of learn. I’ve had
three trainings, part of which was on understanding behavioural approaches and behavioural theory
and of all of these things . . . and for me it was kind of revising what I knew and then placing it maybe
within a kind of slightly more elaborated and refined approach.

Therapist

Understanding of what PBS is The skills obtained by the training, for example how to make an effective
behavioural assessment, seem to be a fundamental starting point to appreciate the understanding of the
behaviour:

It is a capacious and open approach and it’s just that kind of beginning part, making sure that you’ve
done a really good assessment and you have a good understanding, a kind of starting point for why
and what the function of the behaviour is.

Therapist
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Stakeholders saw PBS as a system supportive of a variety of methodological approaches but also as a
person-centred intervention:

If you have done a good assessment and you understand what the issues are, then there are other
pieces of work like sensory assessment and also communication assessment in order to understand
people’s needs and develop the skills of the people around them.

Therapist

The intervention . . . it kind of invites all the patient’s support network to be involved, puts the patient
at the centre of the intervention and it is kind of a holistic kind of intervention, so it is very
comprehensive and includes all the aspects of the service user’s life.

Therapist

It has seemed to me that if you are looking at patterns of behaviour and within those patterns of
behaviour you might be able to see certain trend . . . so see if certain times of day affect different
behaviours.

Paid carer

It is a series of behaviour observations, ruling out any other sort of reasons that somebody might
present with some sort of challenges so there is some similarities between SCIP [Strategies for Crisis
Intervention and Prevention] and PBS in what I have read.

Manager

The PBS plan appears to have the most currency when discussing PBS:

We did a lot of talking about S’s [service user] everyday life and everything he did he likes to do and
what he likes and what he dislikes which obviously S [community learning disability nurse] was putting
together to do the PBS plan.

Family carer

Understanding of the behaviour Various explanations were provided for the presence of challenging
behaviour:

She wants attention and all of the time to herself from staff so, yeah, those who were improved you
know the destructive behaviour that has actually almost disappeared . . . because we know how to
kind of praise her for the work she does.

Paid carer

S [service user] is receiving a benefit from meeting people when going to the A&E [accident and
emergency]. Why should he stop?

Paid carer

The function of the behaviour is, however, essential, as the same behaviour may have different triggers:

Although she has the same behaviour, it is actually as if the function is different, so it is usually when
she cannot do something and thinks she finds it hard or she finds it hard being asked to do something
that she does not want to do.

Therapist

Positive Behaviour Support trainers
The analysis found three major themes describing the trainers’ experience of the impact of the pragmatic
conditions on the delivery of PBS by the therapists in the study, each with a number of subthemes
(Table 18).

DOI: 10.3310/hta22150 HEALTH TECHNOLOGY ASSESSMENT 2018 VOL. 22 NO. 15

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Hassiotis et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

49



Positive outcomes of Positive Behaviour Support Trainers reported that the implementation of the
intervention was mediated by the level of severity of challenging behaviour in the service user. A moderate
level of challenging behaviour was associated with the therapist achieving better outcomes:

When someone had a case that was within . . . the moderate range of challenge, where the training
sort of fitted the levels of the BBAT, the person was motivated and had fair chances to give it a go,
then it flows pretty well.

According to the trainers, one of the major benefits associated with the therapists’ participation in the
study was the PBS-based training they received. One trainer commented:

I think actually people got a good deal, a substantial manual you know, which would have cost them
a lot of money trying to do it elsewhere, they got, you know, 6 days’ input from people who have
been doing that for a long time.

They further reported that another major benefit of the training was the constant support that therapists
received during the workshops and follow-ups:

They got the offer of follow-up support for that training, they had the opportunity to practise their
skills and they learned and got feedback on that.

Challenges in delivering Positive Behaviour Support The degree of support from the respective
services was strongly felt to be a challenge in the delivery of the intervention by most trainers. Trainers
noticed that, even in the presence of good training and the participation of therapists in the workshops,
a lack of support in the workplace had a negative impact on the delivery of PBS:

If you were the participant who is being trained by us but you are working in a service context that
isn’t supportive of what we are trying to do then . . . your power to affect change is hugely reduced.

A trainer added that poorly managed staff caseloads had implications for the number of PBS plans
implemented by the therapists:

There is practice leadership issue. She [therapist] was trying to get things implemented in a staff team
and there was no manager or the manager was not ever there . . . we provided a lot of training . . .
but ultimately is the management with all staff that will implement PBS plan without our support.

TABLE 18 Summary of trainer views on intervention delivery

Themes Subthemes

Positive outcomes of training in PBS Increased performance with moderate challenging behaviour

Generating knowledge through training

Challenges in delivering PBS Issues with service management

Staff-related issues

Diversity of professional roles

No challenging behaviour to treat

Potential improvements Role of champion

Service support for therapists

Three-way approach to training
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The trainers reported that the constant change of professionals in the service may have had an impact on
the delivery of the behavioural assessments:

There was a very high staff turnover in one site in particular so she [therapist] talked to one [therapist]
staff one day who the week later no longer worked and she did some training with some staff,
you know, never seen again really, and these concerns were serious that escalated locally.

Trainers agreed on the fact that the difficulty of managing PBS cases on top of their work cases
represented a common challenge for therapists, especially for ID community nurses, who already had a
substantial number of cases allocated to them:

I did not realise this was on top of someone’s existing cases and if you are a community nurse you
have kind of ridiculous amount of caseloads, like 60 or 70.

The trainers felt that the selection of therapists with different professional roles had a negative effect on
the quality of the assessments delivered:

One of the issues we all thought was that people with very different roles attended the training . . .
not many had some prior knowledge of PBS and struggled to see the role of using the BBAT to
achieve functional analysis and struggled to fit the PBS plan within their role.

The trainers found that the absence of challenging behaviour in some participants was one of the major
issues related to the small number of cases receiving the PBS intervention:

She [therapist] was with people who had no challenging behaviour, no current challenging behaviour.
[The therapist reported] ‘I looked at them and I really cannot do much, what if there are no
challenging behaviours’.

Potential ways to improve delivery According to the trainers, the inclusion of an on-site champion to
motivate the therapists to deliver the intervention may have helped to increase the number of participants
receiving PBS:

What it is all about is a strong senior nurse on the study telling them what to do and what not to do
and watching them.

One trainer also commented on the overall level of support that services should have had towards
participating therapists to enable them to dedicate time to deliver PBS to their cases:

A major factor was, you can’t have one individual, two individuals in a service implementing it.
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Chapter 4 Discussion

Summary of main findings

In this cluster RCT, we evaluated the clinical outcomes of a training programme in PBS that was delivered to
qualified health professionals, who are specialists in working with adults with ID, supported by a training
manual and mentoring to reduce challenging behaviour in adults with ID. To our knowledge, this is the first
large-scale, pragmatic RCT of this intervention. The results revealed that training in PBS was not clinically and
statistically significant in reducing challenging behaviour, measured by the ABC-CT over 12 months. Thus,
we conclude that the training in PBS of qualified health professionals in this study was no more effective
than TAU in reducing challenging behaviour. Secondary outcomes were also similar between the two arms.
Crucially, compliance and treatment fidelity to the PBS model, as well as the reach of PBS, appeared to be
low and may go some way to account for the lack of effect of the intervention. The 36-month follow-up
showed that the differences in the primary and secondary outcomes between the study arms remained
non-significant and the initial gains in health-related quality of life also dissipated.

A subsample of participants with broadly defined ASD presented with higher challenging behaviour scores
than participants without an ASD. However, the intervention did not significantly reduce challenging
behaviour in participants with an ASD.

Resource use was similar across both arms but costs were lower, particularly from a societal cost perspective,
although not significantly so, than resource use costs in the control arm. The mean incremental cost per QALY
gained for training in PBS compared with TAU was £16,276 from a health and social care cost perspective
and £11,566 from a societal cost perspective, with both estimates falling below the cost-effectiveness
threshold of £20,000 per QALY. Although this finding is mostly driven by a greater number of QALYs over
12 months for participants in the intervention arm, it should be considered with caution because of the
proxies being unblinded to arm allocation and the study not being powered to detect significant differences
in costs. The relatively low probability of cost-effectiveness at a threshold of £20,000 per QALY gained is
primarily attributable to the large variability in costs between participants, as reflected in the wide 95% CIs
for the difference in costs between the intervention and control arms. As a result, there is great uncertainty
regarding the cost-effectiveness of the intervention compared with TAU. The relatively high cost per
participant of the training and delivery of PBS of £1597 also has an impact on the cost-effectiveness of
the intervention.

Process evaluation

Despite the lack of clinical effectiveness, a number of findings from this investigation are quite promising.
The training in PBS was very well received by therapists, and the majority of therapists completed the
training workshops. With respect to the experience of those who were interviewed, several positive
outcomes relating to the training and interventions within the PBS framework were found. Despite their
different roles, therapists reported an increased knowledge of the nature of the challenging behaviour
experienced by participants and of the intervention itself. The training programme was also reported to be
an important asset for the service, as it enhanced the skills of health staff and improved the quality of the
care delivered. The PBS framework was perceived as helpful in co-ordinating different approaches delivered
by a multidisciplinary team.

Challenges were instead found in practice post training, despite great efforts to improve buy-in and
implementation. The setting in which the intervention was delivered was highly complex and the
intervention was superseded by, or competed with, other service requirements. This suggests that,
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although the training was carried out successfully, its delivery by therapists at the level of participants
with challenging behaviour and their family or paid carers was inadequate. This may have also been
compounded in the few cases in which the person did not show challenging behaviour at the time of
contact with the therapists as well as by the need for extra resources to manage the workload.

However, although all of the reviewed PBS plans were rated as unlikely to affect behaviour, some
limitations of the BIP-QE II may have had an impact on the ratings. The effectiveness of the BIP-QE II has
been mainly evidenced in educational settings and with a young population, whereas the participants
taking part in this trial were adults with ID living in a variety of community settings (i.e. supported living
and residential care).85 It is possible that training in PBS may need to be more tailored to the setting and
other factors across the lifespan and this, in turn, may improve the quality of the support plans.

Although there is an indication of poor-quality PBS plans, it should be noted that there is a lack of research
suggestive of a positive correlation between the (better) quality of PBS plans and better outcomes in the
person’s challenging behaviour. Thus, we cannot be certain that this was a definitive reason for the lack
of effectiveness.

Paid and family carers and participants with ID reported certain techniques they have learnt to help the
participant with ID manage their anger or other behaviours. Such strategies were usually along behavioural
lines, for example ‘time out’. However, other aspects of PBS, such as functional analysis and its association
with improving the understanding of challenging behaviour, were reported by service managers and
therapists. It is possible that lay people and participants with ID are not able to differentiate the varying
domains of PBS or even identify them from a list of generic behavioural approaches. For example, the use
of a time plan for activities for the participant was seen as helpful in creating structure in their daily routine
and, in turn, facilitating the caring process. PBS plans were also valued as a helpful tool that enabled the
understanding of the participants’ needs. Other elements that were valued were the relationships with the
therapists, which, through non-specific treatment effect, may help to engage individuals and their families
and promote a therapeutic alliance.

The preliminary analysis of the impact of the intervention in adults with ID and autism (ASD+) also shows
that it was not clinically effective or cost-effective for this group either, although they appeared to have a
higher ABC-CT than the ASD– group. Surprisingly, the ASD+ group reported a lower level of access to any
services than the ASD– group, except for art therapy (ASD+ 8% vs. ASD– 6%) and contact with social
workers (ASD+ 50% vs. ASD– 49%) and psychologists (ASD+ 18% vs. ASD– 17%).

Finally, medication use did not change overall over time, with the same proportions of participants being
prescribed psychotropic medication over 12 and 36 months’ follow-up. This pattern was the same in the
ASD+ and ASD– groups.

Results in context

MacDonald and McGill86 conducted the only systematic review to date on outcomes of training staff in
PBS. The authors argue that the training in PBS of community services staff increases their competence in
managing challenging behaviour and reduces the use of restrictive practices and the reliance on other
professional support. However, the research is undertaken within fairly controlled environments with little
evidence of how to translate practice into real-world conditions. The therapist professions, study settings
and training courses in the present study mirror those reported in the review.86 Despite the review finding
that the training led to reductions in challenging behaviour, when this was measured and reported, none
of the included studies used a randomised or quasi-randomised design and the follow-up was limited
to 6 months, if included at all. Therefore, previously reported significant effects of the intervention on
challenging behaviour are likely to be attributable to study bias.37

DISCUSSION
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There was a risk that some form of PBS-based care would be gradually adopted in some of the clusters
in the control arm during the trial and that this may have reduced any differences between the trial
arms. However, we explicitly excluded teams that had implemented PBS provided by practitioners, either
embedded in services or through tertiary specialist teams. This was further confirmed by the responses
to a survey of the participating ID teams prior to the study commencing, which explored the pre-existing
behavioural approaches, training and resources in each cluster. The local and principal investigators at
each site reported that they had no specific service pathways relating to challenging behaviour; PBS-trained
staff had left the services and specialist teams for challenging behaviour, when previously available, had
been decommissioned.

It is possible, nevertheless, that the results of the present study have been affected by improvements
in the quality of care in the TAU-only clusters, which may have attenuated the impact of more specialist
interventions such as staff training in PBS. Our study began just after the Winterbourne View scandal,21

which exposed the poor care and abuse perpetrated on adults with ID and challenging behaviour in an
inpatient facility in England. By the time that the report21 was completed 4 years later, NHS England and
the Department of Health and Social Care had made serious efforts to counteract complacency and
improve the standards of practice for people with ID.87 However, such policy changes are slow to be
implemented and to reach a sustained local impact; therefore, we argue that such changes are unlikely to
account for the findings. Furthermore, we did not measure staff skills or knowledge per se, so those
aspects that may have been improved by the training in PBS were not captured.88,89 It is often repeated
that functional analysis is an important element of behavioural approaches and this may not have been
carried out consistently in this study. However, a recent multilevel analysis of one experimental study
showed that functional analysis does not moderate the relationship between an intervention and its
impact on challenging behaviour, so it is unlikely that omission of a functional analysis would have had a
significant impact on participant outcomes. This is further supported by McClean and Grey,90 who carried
out a 26-month follow-up of paid carers as part of a 5-year rolling PBS training programme. They found
that no specific PBS components accounted for reductions in challenging behaviour.

This is the first RCT that we are aware of to conduct an extensive cost-effectiveness analysis of a PBS-related
intervention, with most studies in this area predominantly using a before-and-after design.19 Whereas
before-and-after studies have hypothesised a decrease in accommodation costs for participants who are
provided with PBS, this study has echoed the findings of other economic evaluations of person-centred
interventions for participants with challenging behaviour in that there is no reduction in costs.16 This is likely
to be because of changes in community care for people with challenging behaviour and ID, which require
significant changes in the commissioning of appropriate services, therefore taking time to implement fully.
Other research in which resource use has been investigated91 suggests that the type of challenging behaviour,
for example externalising, and whether or not mental illness/other mental disorder is present, is linked to
higher costs. Although we did not look specifically at types of behaviour in this study, some costs may
potentially have been driven by the severity of behaviour and/or comorbid conditions. Given the paucity of
economic studies in the field of ID in general, and in the context of psychosocial intervention effectiveness
in particular,92 our findings provide the first indications of resource use and cost-effectiveness of a widely
rolled-out intervention.

Strengths and limitations

Our study had several strengths, including the recruitment of the required number of participants and
clusters, testing a single primary outcome, achievement of a low attrition rate at an individual level and an
a priori analysis plan, all of which reduce the risk of bias. Furthermore, the ICC for the primary outcome is
smaller than originally assumed for the sample size calculation and the sensitivity analyses support the
main findings of the study, suggesting that the findings are robust.
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Our design aimed to maximise the external validity and generalisability of the study. The trial was
conducted within the NHS in 23 community ID services in different parts of England, covering urban,
semi-rural and rural areas, from which we recruited 246 service users. Despite the geographical spread of
the services, we found that services were not very different. Although there were some minor differences
in baseline participant characteristics, adjusting for these variables in the main analysis had no bearing on
the study outcomes. Our inclusion and exclusion criteria closely resembled the cases that were likely to be
referred for assessment and treatment to those services. The overall median level of challenging behaviour
of the participants was higher than that reported in a trial of antipsychotic medication by Tyrer et al.61

In order to guard against the tendency for the impact of training to dissipate over time, we set up
mentoring and peer support during the study period.1,28,93 Our process evaluation indicated that training in
PBS was well received by the therapists and the delivery of PBS was welcome and highly valued by the
service managers of participating services, carers and participants with ID.

The study also has limitations, including low fidelity and a less than optimal engagement of the therapists
with the intervention. We found that 30% of participants received all elements of PBS as specified in the
training and 43.5% received only partial input, mainly observations. In addition, there was a low uptake of
the mentoring support that was offered by the PBS trainers. A reason for poor implementation was the
difficulty experienced by some of the participating NHS organisations to assist their staff in undertaking
the additional responsibilities of the study procedures by failing to reduce therapist caseloads. Therefore,
the therapists either undertook the delivery of PBS in addition to their normal workload or were unable to
implement it. Furthermore, therapists were embedded in the ordinary community ID team and, therefore,
clinical procedures including managing emergencies and interprofessional referrals may have also hindered
the delivery of the intervention as intended. This may be a reflection of the realities of implementing PBS in
community ID services without the provision of additional resources, such as specific posts for accredited
behavioural therapists.

Regarding the lack of impact on the subgroup with broadly defined ASD, it may be that interventions that
are not specific to ASD are less likely to help improve behaviour. However, the findings in this respect are
preliminary but worth considering in the context of investigating treatment approaches for this population.

There was a considerable turnover of paid carers in the study. This may also have affected some of the
delivery of PBS, as the therapists were meant to work closely with family and paid carers, and any change
in paid carers would have required the therapists to continue this work with a new carer, possibly having
an impact on the continuity of their work. Also, because of the considerable turnover in paid carers
and the small number of family carers in the intervention arm, we were unable to further explore the
secondary outcomes in paid and family carers.

As a result of the nature of the intervention, it was not possible to blind carers and participants to
treatment arm allocations. There were six cases in which researchers were unblinded to a cluster’s
treatment arm allocation, which indicates a small possible risk of bias. In such cases, another researcher
subsequently collected data from those sites. Moreover, our analysis showed that researchers’ predictions
of treatment arm allocation were considered to be no better than chance.

Costing for accommodation was based on very broad assumptions because of poor data on accommodation
costs. There was no evidence of changes in participants’ accommodation throughout the study. We were
unable to provide any estimates of the impact on employment or state benefits as a result of the intervention
due to poor reporting and a large number of missing or inconsistent data. This points to the need for better
methods of collecting data on accommodation, employment and state benefits for people with ID. The
self-reported questionnaire for unpaid carer time was limited to four questions and it is potentially unreliable
as it has not been extensively validated.94 It was reported that 14 participants did not have challenging
behaviour at the time of first contact with the therapist. This may have been attributable to a number of
factors such as (1) challenging behaviour being a relapsing–remitting disorder and, therefore, not being

DISCUSSION

NIHR Journals Library www.journalslibrary.nihr.ac.uk

56



acutely present at the time; (2) other interventions may have been delivered by other team members with
positive outcomes; and (3) the behaviour being mild enough not to cause any harm or severely reduce
quality of life and so treatment was not seen as priority by the carers. Paid carer turnover was significant and
limited the undertaking of some of the PBS-related tasks such as goodness of fit, which requires discussion
of the plans and their implementation in the patient’s home or activity setting. Finally, because of the design
and logistics of the study, we were unable to train new staff to undertake PBS in place of the therapists who
left. Therefore, the therapist cohorts were fairly static and any changes meant that participants allocated to
the intervention arm did not receive it as we were unable to replace therapists. The study began at a time
of increasing awareness of PBS as a preferred psychosocial approach to manage challenging behaviour and
ended at a time when training in PBS at scale was implemented.95 These changes in health and social care
service approaches may have closed the gap between the intervention and TAU. There is currently a debate
on whether PBS is delivered as it should be or if cursory attention is paid to its delivery across multiple
services. Although we had considered this issue at the inception of the trial, we believe that we had offered
significant incentives and support to motivate and entice services to participate. However, we were
unprepared for the wide variation in delivery that we encountered and the opposition at times from services
allocated to the intervention to make adjustments to accommodate research activity. Although our results
may be disappointing to many in the PBS community, they nevertheless present a fair account of how PBS
as an intervention may be corrupted96 and the extent to which it requires further modification in both
content and delivery in order to provide the benefits that its proponents advocate. At 12 months, the
intervention appeared to increase QALYs and, in this context, society may be willing to pay a higher price
given the intractable problem of challenging behaviour. However, it is also important to take into account
the fact that the measures used for cost-effectiveness (i.e. EQ-5D-Y) may have uncertain validity in this
population with long-term disability.

Implications for practice

Our study is important because it was randomised and had a longer follow-up time than most studies in ID
literature. It raises important issues in relation to the expectations that providing training in PBS to health
professionals in community ID services may be sufficient to confer significant reductions in challenging
behaviour beyond what is currently achieved by TAU. The UK is relatively unique in the provision of
multidisciplinary teams that are specialised in working with individuals with ID.

Our findings are relevant to many professional groups, ranging from service planners for adults with ID to
policy-makers who are responsible for setting nationwide directives about the care of adults with ID and
challenging behaviour, including that of universal PBS training. For example, the PBS and Autism Training
Fund, part of the Positive and Safe initiative that was launched in 2014,48 has supported training events
for 2900 health and social care staff and family carers at a cost of > £500,000.93 During the 36-month
follow-up, we found that all but one of the clusters in the control arm had received such training since
the end of recruitment in 2014. In the light of the main study findings, however, there is doubt as to the
added benefit of such training.

It is also striking that, over the time of the study, the proportion of participants on psychotropic
medications has remained stable. This may be attributable to medication reduction not being a specific
target of the treatment or that issues around medication review/reduction may require another approach
to address systemic beliefs about their benefits or otherwise. The identification of patient-reported
outcome measures is another important consideration, as there may be discrepancies between what
professionals and patients and their families think of as recovery-focused achievements.
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Recommendations for future research

We believe that we have carried out a carefully conducted clinical trial, which has moved from small
uncontrolled or feasibility studies to a fully powered pragmatic multicentre RCT in NHS community ID services.
The behavioural aspects of the PBS framework have sufficient evidence of efficacy behind them and,
potentially, an explanatory trial rather than a pragmatic one might have been a useful alternative design.
A further concern is whether an implementation plan should have been considered at the outset to explore
any issues that may arise in the intervention delivery.97 Such blended designs may consider both the conduct
of the clinical trial and issues in its implementation or may test both domains at the same time. We did collect
implementation data but, because of the limitations, we were unable to react to the challenges in a flexible
way, as reported in Chapter 2, Positive Behaviour Support-based staff training (in addition to treatment as
usual). The trial raises important questions about (1) the content of staff training in PBS, (2) the optimisation
of implementation in ordinary care and (3) the elements of a person’s life that it is most likely to have an
impact on. It is crucial to understand the mechanisms by which PBS has an impact on behaviour as this would
lead to targeted implementation and would clarify training objectives. As this is the first cost-effectiveness
study of training in PBS, further studies about its delivery in different settings should include a health
economic component to ensure that resources are prioritised and allocated in the most effective way.

Positive Behaviour Support is the only intervention with efficacy evidence, but not evidence of clinical
effectiveness, in adults with ID and challenging behaviour. The 2015 NICE guideline38 on behaviour that
challenges failed to find other candidate psychosocial interventions to ameliorate this long-term condition.
Evidence-based care must be a top priority in the care of people with ID as it is for the care of other
population groups. It is therefore imperative to develop new, or optimise existing, interventions for this
population in order to improve care and quality of life in addition to making the best use of resources.

DISCUSSION
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Appendix 1 Positive Behaviour Support training
outline

1. The overall model includes three separate workshops over a total of 6 days. The workshops will aim
to train participants in a complete pathway from assessment to intervention implementation of PBS.
Training will focus around participants developing competencies around one specific service user with
the assumption that they are then able to roll out these competencies to a further cohort of nine or
10 service users post training.

2. The target competencies are:

1. completion and interpretation of a brief functional behavioural assessment
2. ability to construct a functionally relevant individualised PBS plan on the basis of this assessment
3. ability to assess mediator competency to implement the plan and provide supportive preinterventions

as appropriate
4. support mediators to implement the plan in practice
5. conducting an initial assessment of plan effectiveness
6. identifying and overcoming problems in implementation.

3. The mentoring will provide participants with further technical guidance on the tools and concepts taught
during the course – it will not provide participants with individual clinical supervision on their full cohort of
service users. In order to meet clinical governance requirements, this supervision needs to be provided for
participants at a local level. Any emergency scenarios will similarly be managed at the local level.

TABLE 19 Positive Behaviour Support training overview

Training phase Content

Workshop 1 Behavioural theory – revision and update
Principles of functional assessment
Using the BBAT

6-week interval Participants complete a BBAT on their identified service user and submit this for feedback at
least 7 working days before workshop 2

Workshop 2 Feedback on completed BBAT
Designing individualised PBS interventions based on functional assessment
Competency-based training model
Mediator interventions

8-week interval Participants draft intervention (3 weeks)
Implement intervention (3 weeks)
Submit intervention plan and initial feedback at least 7 working days before workshop 3

Workshop 3 Feedback on intervention plan design and implementation
Troubleshooting and solutions
Individualised periodic service reviews
Aims of and procedures for mentoring support
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Appendix 2 Research and development
departments and corresponding sites in the
participating NHS trusts

TABLE 20 Research and development departments and sites

Research and development departments that gave approval Team

Camden and Islington NHS Foundation Trust (NoCLoR) Camden Learning Disability Service

Islington Learning Disabilities Partnership

Barts Health NHS Trust and East London NHS Foundation Trust Tower Hamlets Community Learning Disability Service

Homerton University Hospital NHS Foundation Trust Hackney Learning Disabilities Service

Barnet, Enfield and Haringey Mental Health NHS Trust (NoCLoR) Barnet Learning Disabilities Service

Central and North West London NHS Foundation Trust (NoCLoR) Enfield Integrated Learning Disabilities Service

North East London NHS Foundation Trust Barking and Dagenham Community Learning Disability
Service

Havering Community Learning Disability Service

Waltham Forest Community Learning Disability Team

Oxleas NHS Foundation Trust Bexley Learning Disability Team and Greenwich
Community Learning Disability Team

South West London and St George’s Mental Health NHS Trust Wandsworth Community Learning Disability Team

Leicestershire Partnership NHS Trust Leicester City (East) Community Learning Disability
Team

Leicester City (West) Community Learning Disability
Team

Charnwood Community Learning Disability Team

Coalville and Hinckley Community Learning Disability
Team

Market Harborough, Oadby and Wigston Community
Learning Disability Team

Kent and Medway NHS and Social Care Partnership Trust via
RM&G Consortium for Kent and Medway

Dartford, Gravesend and Swanley Mental Health of
Learning Disability Service

Medway Mental Health of Learning Disability Service

Surrey and Borders Partnership NHS Foundation Trust East Surrey Community Team for People with
Learning Disabilities

South West Surrey, North East Hants and North West
Surrey Community Team for People with Learning
Disabilities

Mid Surrey Community Team for People with Learning
Disabilities

Coventry and Warwickshire Partnership NHS Trust Coventry, South Warwickshire and Rugby Community
Learning Disabilities Teams

Bradford District NHS Care Trust Bradford Learning Disabilities Service
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Appendix 3 National Research Ethics Service
serious adverse event form
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Appendix 4 Unit costs for health, social care and
criminal justice

TABLE 21 Unit costs for health, social care and criminal justice reported in 2014/15 GBP

Type of service Unit cost per contact (£) Source

Community care

GP (surgery) 33 PSSRU69

GP (home) 68 PSSRU69

GP (telephone) 20 PSSRU69

District nurse 39 PSSRU,69 Ball et al.98

Mental health nurse 17.50 PSSRU,69 Ball et al.98

Learning disabilities nurse 17.50 PSSRU69

Psychiatrist 39 PSSRU,69 Cruz et al.99

Psychologist 52 PSSRU,69 Pomerantz et al.100

Social worker 55 PSSRU69

Occupational therapist 33 PSSRU,69 Renforth et al.101

Art/drama/music therapy 68 Reference costs96

Alternative therapy 85 Reference costs96

Counsellor 44 PSSRU69

Physiotherapist 52 Reference costs96

Dentist 85 Reference costs96

Speech and language therapist 84 Reference costs96

Community support worker 51 PSSRU69

Chiropodist/podiatrist 44 Reference costs96

Optician 97 Reference costs96

Behavioural therapist 85 Reference costs96

Acute and specialist care

Mental health (per bed-day) 223 PSSRU69

Short non-elective stay 608 PSSRU69

Long non-elective stay 2863 PSSRU69

Planned (elective) acute care 3405 PSSRU69

Critical care stay 1207 Reference costs96

Mental health (outpatient) 107 PSSRU69

General medical outpatient 112 PSSRU69

Day case 704 PSSRU69

A&E attendance (admitted) 167 Reference costs96

A&E attendance (not admitted) 108 Reference costs96
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TABLE 21 Unit costs for health, social care and criminal justice reported in 2014/15 GBP (continued )

Type of service Unit cost per contact (£) Source

Criminal justice

Police contact (arrested) 267 Heslin et al.102

Police contact (not arrested) 841 Heslin et al.102

Learning disabilities assessment 284 PSSRU68

Probation 2690 Hayhurst et al.103

A&E, accident and emergency.
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Appendix 5 Resource use: main study

TABLE 22 Descriptive statistics for resource use, collected at baseline, 6 months and 12 months, asking about the
previous 6 months

Resource

Time point

Baseline 6 months 12 months

PBS arm
(N= 108)

Control arm
(N= 136)

PBS arm
(N= 103)

Control arm
(N= 130)

PBS arm
(N= 103)

Control arm
(N= 132)

GP (surgery)

Yes (n) 88 103 85 105 83 103

Yes (%) 82 76 83 81 81 78

For those who used the service

Mean 5.1 4 4.3 4.2 5 3.5

SD 6.6 4 8.4 6.6 11 3.3

GP (home)

Yes (n) 14 30 12 23 13 21

Yes (%) 13 22 12 18 13 16

For those who used the service

Mean 2 3.3 2.6 3.4 1.5 2.1

SD 1.7 4.8 2.8 5.6 0.9 2.5

GP (telephone)

Yes (n) 29 50 24 46 20 28

Yes (%) 27 37 24 36 20 29

For those who used the service

Mean 2.4 4.1 3.6 6.4 2.6 2.7

SD 2.1 7.4 4.8 15.4 1.7 2.5

Community/district nurse

Yes (n) 24 46 23 31 33 31

Yes (%) 22 34 23 24 32 23

For those who used the service

Mean 4 11.6 5.7 10.2 6 5

SD 5.5 33.0 6.3 34.1 13.1 8.6

Community psychiatric nurse

Yes (n) 26 12 17 14 17 15

Yes (%) 24 9 17 11 17 11

For those who used the service

Mean 5.2 3.1 5.4 2.9 3.5 4.3

SD 7.6 3.1 6.1 3.2 4.1 5.6
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TABLE 22 Descriptive statistics for resource use, collected at baseline, 6 months and 12 months, asking about the
previous 6 months (continued )

Resource

Time point

Baseline 6 months 12 months

PBS arm
(N= 108)

Control arm
(N= 136)

PBS arm
(N= 103)

Control arm
(N= 130)

PBS arm
(N= 103)

Control arm
(N= 132)

Learning disabilities nurse

Yes (n) 38 40 26 22 24 27

Yes (%) 35 29 26 17 23 20

For those who used the service

Mean 4.3 12.5 4.4 20.2 4.4 2.9

SD 4.7 35.9 5.9 54.2 4.7 4.7

Psychiatrist

Yes (n) 79 88 66 81 60 78

Yes (%) 73 65 65 63 58 59

For those who used the service

Mean 2 1.8 1.7 2 1.4 2.1

SD 2.9 1.5 1.3 1.8 0.9 1.8

Psychologist

Yes (n) 16 26 8 23 13 29

Yes (%) 15 19 8 18 13 22

For those who used the service

Mean 3.7 4.1 4.4 2.3 2.2 3.1

SD 6.3 6.4 5.6 2.4 2.2 4.6

Social worker/care manager

Yes (n) 64 57 48 63 55 60

Yes (%) 59 42 47 48 53 46

For those who used the service

Mean 5.2 2.5 2 2.3 2.6 2.4

SD 23.2 2.5 2.0 3.5 7.7 2.5

Occupational therapist

Yes (n) 20 17 17 22 12 22

Yes (%) 19 13 17 17 12 17

For those whoused the service

Mean 2.2 3.2 3.9 2.5 2.5 1.9

SD 2.3 2.7 6.0 1.9 2.2 1.5

Art/drama/music therapy

Yes (n) 7 5 9 6 8 7

Yes (%) 6 4 9 5 8 5

For those who used the service

Mean 20.6 16.2 18.7 21.9 12.25 11.1

SD 17.1 11.8 9.7 17.2 18.7 6.6
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TABLE 22 Descriptive statistics for resource use, collected at baseline, 6 months and 12 months, asking about the
previous 6 months (continued )

Resource

Time point

Baseline 6 months 12 months

PBS arm
(N= 108)

Control arm
(N= 136)

PBS arm
(N= 103)

Control arm
(N= 130)

PBS arm
(N= 103)

Control arm
(N= 132)

Alternative therapist

Yes (n) 6 5 1 8 1 2

Yes (%) 6 4 1 6 1 2

For those who used the service

Mean 14.8 18.8 13 16 48 19

SD 12.1 10.0 9.3 9.9

Counsellor

Yes (n) 2 2 0 2 0 0

Yes (%) 2 1 0 2 0 0

For those who used the service

Mean 4.7 6 13.5

SD 6.4 17.7

Physiotherapy

Yes (n) 6 21 6 16 7 8

Yes (%) 6 15 6 12 7 6

For those who used the service

Mean 2.7 4.8 7.7 6.1 6.3 3

SD 7.1 8.8 9.6 8.4 7.9 3.8

Dentist

Yes (n) 81 77 72 81 69 79

Yes (%) 75 57 71 63 67 60

For those who used the service

Mean 1.7 1.5 1.5 1.7 1.5 1.5

SD 1.5 0.9 1.5 1.8 1.0 1.0

Speech and language therapy

Yes (n) 14 14 14 26 17 26

Yes (%) 13 10 14 20 17 20

For those who used the service

Mean 2.2 2.1 5.6 6 3.5 2.1

SD 2.0 2.0 6.7 7.9 2.9 1.3

Community support worker

Yes (n) 6 9 6 9 4 15

Yes (%) 6 7 6 7 4 12

For those who used the service

Mean 89.7 59.4 99.7 54.7 98.3 79.7

SD 79.7 122.0 76.7 58.7 97.8 106.2
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TABLE 22 Descriptive statistics for resource use, collected at baseline, 6 months and 12 months, asking about the
previous 6 months (continued )

Resource

Time point

Baseline 6 months 12 months

PBS arm
(N= 108)

Control arm
(N= 136)

PBS arm
(N= 103)

Control arm
(N= 130)

PBS arm
(N= 103)

Control arm
(N= 132)

Acute care and specialist services

Mental health inpatient

Yes (n) 0 2 0 1 0 2

Yes (%) 0 1 0 1 0 2

For those with an admission

Number of admissions,
mean (SD)

1 (0.0) 1 1

Number of bed-days,
mean (SD)

12 (12.7) 30 110 (110.3)

General medical planned admission

Yes (n) 0 3 1 0 2 1

Yes (%) 0 2 1 0 2 1

For those with an admission

Number of admissions,
mean (SD)

1 (0.0) 2 1 (1.0) 1

Number of bed-days,
mean (SD)

1 (0.0) 8 7.7 (11.6) 0

General medical unplanned admission

Yes (n) 5 11 4 5 4 5

Yes (%) 5 8 4 4 4 4

For those with an admission

Number of admissions,
mean (SD)

2.5 (1.9) 1.3 (0.7) 2.25 (1.5) 1.9 (0.6) 1.25 (0.5) 1 (0.0)

Number of bed-days,
mean (SD)

5.3 (4.8) 4.2 (5.8) 6.25 (3.9) 6.4 (6.2) 6 (7.4) 4 (5.6)

Medical ICU/HDU

Yes (n) 2 1 0 1 0 0

Yes (%) 2 1 0 1 0 0

For those with an admission

Number of admissions,
mean (SD)

1 (0.0) 2 1

Number of bed-days,
mean (SD)

4.5 (2.1) 4 17

Physical-health-related A&E attendance

Yes (n) 20 31 12 32 15 18

Yes (%) 19 23 12 25 15 14

For those who used the service

Mean 1.6 1.8 2.2 1.6 3.4 1.4

SD 1.0 1.5 22 1.7 7.5 1.0
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TABLE 22 Descriptive statistics for resource use, collected at baseline, 6 months and 12 months, asking about the
previous 6 months (continued )

Resource

Time point

Baseline 6 months 12 months

PBS arm
(N= 108)

Control arm
(N= 136)

PBS arm
(N= 103)

Control arm
(N= 130)

PBS arm
(N= 103)

Control arm
(N= 132)

Mental-health-related A&E attendance

Yes (n) 3 1 1 3 2 2

Yes (%) 3 1 1 2 2 2

For those who used the service

Mean 7 26 7.5 1 1.5

SD 1.4 9.2 0.0 0.7

Psychiatric outpatient appointment

Yes (n) 28 43 31 49 21 40

Yes (%) 26 32 31 38 21 30

For those who used the service

Mean 1.7 1.7 1.4 1.6 1.6 1.4

SD 1.0 1.0 1.1 1.3 1.2 0.7

Day patient procedure

Yes (n) 13 40 24 32 32 39

Yes (%) 12 29 24 25 31 30

For those who used the service

Mean 2.1 1.6 1.9 1.5 2.2 1.8

SD 1.3 0.8 1.6 1.0 2.2 1.3

Medical outpatient appointment

Yes (n) 25 36 21 27 24 24

Yes (%) 23 27 21 21 23 18

For those who used the service

Mean 2.4 2.2 3 2.2 2.6 3.3

SD 2.7 3.0 2.4 3.7 2.0 5.0

A&E, accident and emergency; HDU, high-dependency unit; ICU, intensive care unit.
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Appendix 6 Aberrant Behaviour Checklist –
Community subscales at 36 months
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FIGURE 12 Aberrant Behaviour Checklist – Community subscales at 36 months. Subscales for (a) irritability and
agitation; (b) lethargy and social withdrawal; (c) stereotypic behaviour; (d) hyperactivity and non-compliance;
and (e) inappropriate speech. (continued )
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FIGURE 12 Aberrant Behaviour Checklist – Community subscales at 36 months. Subscales for (a) irritability and
agitation; (b) lethargy and social withdrawal; (c) stereotypic behaviour; (d) hyperactivity and non-compliance;
and (e) inappropriate speech.
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Appendix 7 Resource use and societal costs:
long-term follow-up

TABLE 23 Descriptive statistics for resource use, collected at baseline and 36 months, asking about the previous
6 months

Resource

Time point

Baseline 36 months

PBS arm
(N= 108)

Control arm
(N= 136)

PBS arm
(N= 79)

Control arm
(N= 105)

GP (surgery)

Yes (n) 88 103 63 78

Yes (%) 82 76 80 74

For those who used the service

Mean 5.1 4 3.9 3.1

SD 6.6 4.0 6.6 3.9

GP (home)

Yes (n) 14 30 7 13

Yes (%) 13 22 9 12

For those who used the service

Mean 2 3.3 1.4 2.3

SD 1.7 4.8 0.5 2.2

GP (telephone)

Yes (n) 29 50 11 16

Yes (%) 27 37 14 15

For those who used the service

Mean 2.4 4.1 1.9 5.9

SD 2.1 7.4 0.9 7.7

Community/district nurse

Yes (n) 24 46 18 29

Yes (%) 22 34 23 28

For those who used the service

Mean 4 11.6 15.4 7.9

SD 5.5 33.0 41.9 33.5

Community psychiatric nurse

Yes (n) 26 12 2 4

Yes (%) 24 9 3 4

For those who used the service

Mean 5.2 3.1 6 4.5

SD 7.6 3.1 1.4 3.5
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TABLE 23 Descriptive statistics for resource use, collected at baseline and 36 months, asking about the previous
6 months (continued )

Resource

Time point

Baseline 36 months

PBS arm
(N= 108)

Control arm
(N= 136)

PBS arm
(N= 79)

Control arm
(N= 105)

Learning disabilities nurse

Yes (n) 38 40 10 18

Yes (%) 35 29 12 17

For those who used the service

Mean 4.3 12.5 1.9 7.7

SD 4.7 35.9 1.5 12.9

Psychiatrist

Yes (n) 79 88 35 62

Yes (%) 73 65 44 59

For those who used the service

Mean 2 1.8 1.6 1.9

SD 2.9 1.5 1.2 1.8

Psychologist

Yes (n) 16 26 11 12

Yes (%) 15 19 14 11

For those who used the service

Mean 3.7 4.1 2.2 2.7

SD 6.3 6.4 1.7 1.9

Social worker/care manager

Yes (n) 64 57 29 45

Yes (%) 59 42 37 43

For those who used the service

Mean 5.2 2.5 1.5 3

SD 23.2 2.5 1.2 5.4

Occupational therapist

Yes (n) 20 17 11 14

Yes (%) 19 13 14 13

For those who used the service

Mean 2.2 3.2 4.3 2.9

SD 2.3 2.7 7.9 2.1

Art/drama/music therapy

Yes (n) 7 5 11 17

Yes (%) 6 4 14 16

For those who used the service

Mean 20.6 16.2 12.3 16.2

SD 17.1 11.8 11.4 9.5
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TABLE 23 Descriptive statistics for resource use, collected at baseline and 36 months, asking about the previous
6 months (continued )

Resource

Time point

Baseline 36 months

PBS arm
(N= 108)

Control arm
(N= 136)

PBS arm
(N= 79)

Control arm
(N= 105)

Alternative therapist

Yes (n) 6 5 8 8

Yes (%) 6 4 10 8

For those who used the service

Mean 14.8 18.8 17.8 20.1

SD 12.1 10.0 9.0 15.9

Counsellor

Yes (n) 2 2 0 0

Yes (%) 2 1 0 0

For those who used the service

Mean 4.7 6

SD 6.4

Physiotherapy

Yes (n) 6 21 5 12

Yes (%) 6 15 6 11

For those who used the service

Mean 2.7 4.8 3.8 2.2

SD 7.1 8.8 5.2 1.4

Dentist

Yes (n) 81 77 48 63

Yes (%) 75 57 60 60

For those who used the service

Mean 1.7 1.5 1.2 1.2

SD 1.5 0.9 0.6 0.6

Speech and language therapy

Yes (n) 14 14 3 16

Yes (%) 13 10 4 15

For those who used the service

Mean 2.2 2.1 4.7 3.7

SD 2.0 2.0 2.3 6.4

Community support worker

Yes (n) 6 9 8 10

Yes (%) 6 7 10 10

For those who used the service

Mean 89.7 59.4 65.3 176.9

SD 79.7 122.0 49.7 156.0
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TABLE 23 Descriptive statistics for resource use, collected at baseline and 36 months, asking about the previous
6 months (continued )

Resource

Time point

Baseline 36 months

PBS arm
(N= 108)

Control arm
(N= 136)

PBS arm
(N= 79)

Control arm
(N= 105)

Acute care and specialist services

Mental health inpatient

Yes (n) 0 2 1 0

Yes (%) 0 1 1 0

For those with an admission

Number of admissions, mean (SD) 1 (0.0) 1

Number of bed-days, mean (SD) 12 (12.7) 120

Mental health rehabilitation

Yes (n) 0 0 0 1

Yes (%) 0 0 0 1

For those with an admission

Number of admissions, mean (SD) 1

Number of bed-days, mean (SD) 42

General medical planned admission

Yes (n) 0 3 0 0

Yes (%) 0 2 0 0

For those with an admission

Number of admissions, mean (SD) 1 (0)

Number of bed-days, mean (SD) 1 (0)

General medical unplanned admission

Yes (n) 5 11 4 9

Yes (%) 5 8 5 9

For those with an admission

Number of admissions, mean (SD) 2.5 (1.9) 1.3 (0.7) 1.25 (0.5) 1 (0.0)

Number of bed-days, mean (SD) 5.3 (4.8) 4.2 (5.8) 20.8 (33.0) 6.1 (5.1)

Medical ICU/HDU

Yes (n) 2 1 0 0

Yes (%) 2 1 0 0

For those with an admission

Number of admissions, mean (SD) 1 (0.0) 2

Number of bed-days, mean (SD) 4.5 (2.1) 4

Physical-health-related A&E attendance

Yes (n) 20 31 9 22

Yes (%) 19 23 11 21

For those who used the service

Mean 1.6 1.8 1.3 1.6

SD 1.0 1.5 0.7 2.0

APPENDIX 7

NIHR Journals Library www.journalslibrary.nihr.ac.uk

92



TABLE 23 Descriptive statistics for resource use, collected at baseline and 36 months, asking about the previous
6 months (continued )

Resource

Time point

Baseline 36 months

PBS arm
(N= 108)

Control arm
(N= 136)

PBS arm
(N= 79)

Control arm
(N= 105)

Mental-health-related A&E attendance

Yes (n) 3 1 2 1

Yes (%) 3 1 3 1

For those who used the service

Mean 7 75.5 1

SD 1.4 105.4

Psychiatric outpatient appointment

Yes (n) 28 43 3 8

Yes (%) 26 32 4 7

For those who used the service

Mean 1.7 1.7 1 1.25

SD 1.0 1.0 0.0 0.5

Day patient procedure

Yes (n) 13 40 16 27

Yes (%) 12 29 20 26

For those who used the service

Mean 2.1 1.6 1.8 1.3

SD 1.3 0.8 1.6 0.8

Medical outpatient appointment

Yes (n) 25 36 13 16

Yes (%) 23 27 16 15

For those who used the service

Mean 2.4 2.2 1.5 1.4

SD 2.7 3.0 0.9 0.8

A&E, accident and emergency; HDU, high-dependency unit; ICU, intensive care unit.
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TABLE 24 Total costs for each resource group reported in 2014/15 GBP

Costs (£)

Time point

Difference

Baseline-
adjusted
difference 95% CI

Baseline 36 months

Intervention
arm

Control
arm

Intervention
arm

Control
arm

Community costs 1175 988 559 635 –76 –80 –276 to 115

Mental health: secondary
care

48 94 343 47 296 309 –256 to 874

Physical health: secondary
care

369 610 638 418 220 275 –204 to 756

Total health and social
care costs excluding
medication

1592 1692 1540 1100 440 501 –270 to 1274

Voluntary 43 21 0 0 0 0 0 to 0

Private and out of pocket 345 539 672 1377 –705 –682 –1669 to 304

Accommodation 24,469 19,217 25,714 21,705 4009 0 –2002 to 2002

Criminal justice 170 88 27 31 –4 –17 –59 to 25

Unpaid/family carers 13,815 22,821 10,180 28,796 –18,616 –6294 –16,217 to 3628

Total societal costs 41,398 43,856 38,133 45,280 –7147 –4874 –14,485 to 4736
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Appendix 8 External assessment of plan quality

TABLE 25 External assessment of plan quality

Therapist

Component

TotalA B C D E F G H I J K L

1 1 2 2 2 0 0 0 0 1 0 0 0 8

1 1 1 1 0 0 0 0 1 0 0 0 5

1 2 2 2 1 0 0 0 1 0 0 0 9

0 2 1 2 0 0 0 0 2 0 0 0 7

1 2 2 2 1 0 0 0 1 0 0 0 9

2 0 2 2 2 1 0 0 0 2 0 0 0 9

1 1 0 0 0 0 0 0 0 0 0 0 2

3 1 2 2 2 1 0 0 0 2 0 0 0 10

4 2 0 0 0 0 0 0 0 1 0 0 0 3

2 2 2 1 1 0 0 0 1 0 0 0 9

5 2 2 2 2 2 0 0 0 0 0 0 0 10

6 2 2 2 2 1 0 0 0 2 0 0 0 11

1 2 2 2 1 0 0 0 2 0 0 0 10

1 2 2 2 0 0 0 0 0 0 0 0 7

7 1 2 1 2 0 0 0 0 2 0 0 0 8

8 1 1 1 2 0 0 0 0 1 0 0 0 6

9 1 2 2 2 1 0 0 0 2 0 1 0 11

1 1 0 0 0 0 0 0 2 0 0 0 4

1 2 2 2 0 0 0 0 2 0 0 0 9

10 2 2 2 2 2 0 0 0 1 0 1 0 12

0 0 0 0 0 0 0 0 0 0 0 0 0

11 1 1 1 1 0 0 0 0 2 0 0 0 6

1 2 1 1 0 0 0 0 1 0 0 0 6

1 2 2 2 2 0 0 0 2 0 0 0 11

0 2 2 2 2 0 0 0 2 0 0 0 10

12 1 1 1 2 0 0 0 0 2 0 0 0 7

2 2 2 2 2 0 0 0 2 0 0 0 12

2 2 2 2 2 0 0 0 2 0 0 0 12

13 1 1 2 2 0 0 0 0 2 0 0 0 8

14 2 2 2 2 2 0 0 0 1 0 0 0 11

15 0 0 0 0 0 0 0 0 0 0 0 0 0
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TABLE 25 External assessment of plan quality (continued )

Therapist

Component

TotalA B C D E F G H I J K L

16 0 0 0 0 0 0 0 0 2 0 0 0 2

17 2 2 1 2 0 0 0 0 1 0 0 0 8

A, problem behaviour; B, predictors; C, the analysis has been conducted on whether or not the predictor prompts the
problem behaviour; D, environmental changes; E, predictors related to function; F, function of replacement behaviour;
G, teaching strategies for the functionally equivalent replacement behaviour are adequately specified; H, reinforcement;
I, reactive strategies; J, goals; K, team co-ordination; L, communication.
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Appendix 9 Topic guides for qualitative interviews

Images in this appendix made with Photosymbols, with permission from Photosymbols Ltd.
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Appendix 10 Client Service Receipt Inventory104
modified for the Positive Behaviour Support study

DOI: 10.3310/hta22150 HEALTH TECHNOLOGY ASSESSMENT 2018 VOL. 22 NO. 15

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Hassiotis et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

107



APPENDIX 10

NIHR Journals Library www.journalslibrary.nihr.ac.uk

108



DOI: 10.3310/hta22150 HEALTH TECHNOLOGY ASSESSMENT 2018 VOL. 22 NO. 15

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Hassiotis et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

109



APPENDIX 10

NIHR Journals Library www.journalslibrary.nihr.ac.uk

110





Part of the NIHR Journals Library 
www.journalslibrary.nihr.ac.uk

Published by the NIHR Journals Library

This report presents independent research funded by the 
National Institute for Health Research (NIHR). The views 
expressed are those of the author(s) and not necessarily 
those of the NHS, the NIHR or the Department of Health

EME
HS&DR
HTA
PGfAR
PHR


	Health Technology Assessment 2018; Vol. 22; No. 15
	List of tables
	List of figures
	List of boxes
	List of abbreviations
	Plain English summary
	Scientific summary
	Chapter 1 Background
	Introduction
	Cost of challenging behaviour to society
	Positive Behaviour Support
	Staff training in Positive Behaviour Support
	Trial objectives
	Primary objective
	Secondary objectives

	Rationale for the long-term follow-up

	Chapter 2 Methods
	Trial design
	Sample size
	Service and participant recruitment
	Randomisation and masking
	Possible sources of bias
	Inclusion criteria
	Participants
	Community intellectual disability services

	Exclusion criteria
	Participants
	Community intellectual disability services

	Interventions
	Positive Behaviour Support-based staff training (in addition to treatment as usual)
	Treatment as usual

	Frequency and duration of follow-up
	Ethics issues, research governance and consent
	Serious adverse events
	Outcome measures and instruments
	Quantitative assessments

	Data entry
	Statistical analysis
	Baseline characteristics
	Primary outcome
	Subgroup analyses
	Sensitivity analyses
	Exploratory multivariate analysis
	Secondary outcomes

	Blinding and unmasking
	Health economic evaluation
	Quality-adjusted life-years
	Cost of training in Positive Behaviour Support
	Health-care, social care, criminal justice and out-of-pocket costs
	Incremental cost-effectiveness ratio
	Cost-effectiveness plane and cost-effectiveness acceptability curve
	Discounting
	Missing data
	Societal costs
	Housing costing methodology
	Cost-per-point change on the Aberrant Behaviour Checklist – Community
	Sensitivity analyses

	Participants with autism
	Changes to study protocol
	Long-term follow-up
	Sample size estimates and analysis plan
	Health economic evaluation

	Process evaluation
	Context
	Implementation
	Mechanisms of impact

	Logic model
	Objectives
	Participants
	Procedure
	Qualitative data analysis
	Fidelity assessment

	Patient and public involvement

	Chapter 3 Results
	Participants
	Primary outcome
	Subgroup analysis
	Sensitivity analysis
	Exploratory multivariate analyses
	Secondary outcomes
	Subsample with autism spectrum disorders
	Serious adverse events
	Blinding and unmasking
	Health economic evaluation
	Cost of the intervention
	Resource use and costs
	Societal costs
	Cost utility and quality-adjusted life-years
	Cost-effectiveness: incremental cost-effectiveness ratio, cost-effectiveness acceptability curves and cost-effectiveness plane
	Sensitivity analysis

	Long-term follow-up
	Participants and outcomes
	Resource use and quality-adjusted life-years
	Multiple imputation of missing data
	Relationship between EuroQol-5 Dimensions Youth proxy and Aberrant Behaviour Checklist – Community

	Process evaluation
	Implementation of Positive Behaviour Support training

	Mechanisms of impact: stakeholder interviews
	Participants’ experience of Positive Behaviour Support: thematic analysis


	Chapter 4 Discussion
	Summary of main findings
	Process evaluation
	Results in context
	Strengths and limitations
	Implications for practice
	Recommendations for future research

	Acknowledgements
	References
	Appendix 1 Positive Behaviour Support training outline
	Appendix 2 Research and development departments and corresponding sites in the participating NHS trusts
	Appendix 3 National Research Ethics Service serious adverse event form
	Appendix 4 Unit costs for health, social care and criminal justice
	Appendix 5 Resource use: main study
	Appendix 6 Aberrant Behaviour Checklist – Community subscales at 36 months
	Appendix 7 Resource use and societal costs: long-term follow-up
	Appendix 8 External assessment of plan quality
	Appendix 9 Topic guides for qualitative interviews
	Appendix 10 Client Service Receipt Inventory104 modified for the Positive Behaviour Support study



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Italic
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-ExtraCompressed
    /Helvetica-Fraction
    /Helvetica-FractionBold
    /HelveticaInserat-Roman
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PREPRESS_WEB\(No Down Sampling of Images\)'] Web PDFs for NIHR Journals Library article text. RGB colour, low-resolution images, bookmarks and hyperlinks included.)
  >>
  /ExportLayers /ExportVisiblePrintableLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads true
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


	Crossmark: 
	Page 1: 



