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Abstract

A systematic review of the clinical effectiveness and
cost-effectiveness of sensory, psychological and behavioural
interventions for managing agitation in older adults

with dementia

Gill Livingston,’* Lynsey Kelly,' Elanor Lewis-Holmes,! Gianluca Baio,?
Stephen Morris,? Nishma Patel,3 Rumana Z Omar,2
Cornelius Katona' and Claudia Cooper?

TUnit of Mental Health Sciences, University College London, London, UK
2Department of Statistical Science and PRIMENT Clinical Trials Unit,

University College London, London, UK

3Department of Applied Health Research, University College London, London, UK

*Corresponding author

Background: Agitation is common, persistent and distressing in dementia and is linked with care
breakdown. Psychotropic medication is often ineffective or harmful, but the evidence regarding
non-pharmacological interventions is unclear.

Objectives: We systematically reviewed and synthesised the evidence for clinical effectiveness and
cost-effectiveness of non-pharmacological interventions for reducing agitation in dementia, considering
dementia severity, the setting, the person with whom the intervention is implemented, whether the
effects are immediate or longer term, and cost-effectiveness.

Data sources: We searched twice using relevant search terms (9 August 2011 and 12 June 2012) in
Web of Knowledge (incorporating MEDLINE); EMBASE; British Nursing Index; the Health Technology
Assessment programme database; PsycINFO; NHS Evidence; System for Information on Grey Literature;
The Stationery Office Official Documents website; The Stationery National Technical Information Service;
Cumulative Index to Nursing and Allied Health Literature; and The Cochrane Library. We also searched
Cochrane reviews of interventions for behaviour in dementia, included papers’ references, and contacted
authors about ‘missed’ studies. We included quantitative studies, evaluating non-pharmacological
interventions for agitation in dementia, in all settings.

Review method: We rated quality, prioritising higher-quality studies. We separated results by intervention
type and agitation level. As we were unable to meta-analyse results except for light therapy, we present a
gualitative evidence synthesis. In addition, we calculated standardised effect sizes (SESs) with available
data, to compare heterogeneous interventions. In the health economic analysis, we reviewed economic
studies, calculated the cost of effective interventions from the effectiveness review, calculated the
incremental cost per unit improvement in agitation, used data from a cohort study to evaluate the
relationship between health and social care costs and health-related quality of life (DEMQOL-Proxy-U
scores) and developed a new cost-effectiveness model.
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We included 160 out of 1916 papers screened. Supervised person-centred care, communication
skills (SES =—1.8 to —0.3) or modified dementia care mapping (DCM) with implementing plans (SES =-1.4
to —0.6) were all efficacious at reducing clinically significant agitation in care home residents, both
immediately and up to 6 months afterwards. In care home residents, during interventions but not at
follow-up, activities (SES =-0.8 to —0.6) and music therapy (SES =-0.8 to —0.5) by protocol reduced mean
levels of agitation; sensory intervention (SES =-1.3 to —-0.6) reduced mean and clinically significant
symptoms. Advantages were not demonstrated with ‘therapeutic touch’ or individualised activity.
Aromatherapy and light therapy did not show clinical effectiveness. Training family carers in behavioural
or cognitive interventions did not decrease severe agitation. The few studies reporting activities of daily
living or quality-of-life outcomes found no improvement, even when agitation had improved. We identified
two health economic studies. Costs of interventions which significantly impacted on agitation were
activities, £80-696; music therapy, £13-27; sensory interventions, £3-527; and training paid caregivers in
person-centred care or communication skills with or without behavioural management training and DCM,
£31-339. Among the 11 interventions that were evaluated using the Cohen-Mansfield Agitation Inventory
(CMAI), the incremental cost per unit reduction in CMAI score ranged from £162 to £3480 for activities,
£4 for music therapy, £24 to £143 for sensory interventions, and £6 to £62 for training paid caregivers in
person-centred care or communication skills with or without behavioural management training and DCM.
Health and social care costs ranged from around £7000 over 3 months in people without clinically
significant agitation symptoms to around £15,000 at the most severe agitation levels. There is some
evidence that DEMQOL-Proxy-U scores decline with Neuropsychiatric Inventory agitation scores.

A multicomponent intervention in participants with mild to moderate dementia had a positive monetary
net benefit and a 82.2% probability of being cost-effective at a maximum willingness to pay for a
quality-adjusted life-year of £20,000 and a 83.18% probability at a value of £30,000.

Although there were some high-quality studies, there were only 33 reasonably sized
(> 45 participants) randomised controlled trials, and lack of evidence means that we cannot comment on
many interventions’ effectiveness. There were no hospital studies and few studies in people’s homes.
More health economic data are needed.

Person-centred care, communication skills and DCM (all with supervision), sensory therapy
activities, and structured music therapies reduce agitation in care-home dementia residents. Future
interventions should change care home culture through staff training and permanently implement
evidence-based treatments and evaluate health economics. There is a need for further work on
interventions for agitation in people with dementia living in their own homes.

The study was registered as PROSPERO no. CRD42011001370.

The National Institute for Health Research Health Technology Assessment programme.
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Plain English summary

Background

Agitation is common in dementia, and is usually understood as purposeless behaviour such as shouting,
moving about or even violence without an obvious cause. It is distressing, can cause care to break
down and can increase costs. Drug treatments can have serious side effects and are often ineffective,
but the evidence regarding non-pharmacological interventions is unclear.

Aims

This study aimed to discover which non-drug approaches to agitation in dementia worked, for whom and
in what setting, whether or not they work immediately and in the longer term, and whether or not they
represent good value for money.

Methods

We searched electronic databases and consulted the references and the authors of existing papers to find
guantitative studies of non-drug treatments of agitation. We scored each study, giving more importance
to those which were more rigorous, such as randomised controlled trials. Our results were organised
according to the approach used. Owing to the differences between studies and lack of rigour, we could
not meta-analyse (combine) results other than light therapy, and so we present a qualitative synthesis of
the evidence, calculating the scale of the changes in different studies so that they could be compared. We
evaluated the relationship between agitation and health and social care costs, and health-related quality of

life, and developed an economic model to calculate whether or not interventions are good value for money.

Results

One hundred and sixty out of 1916 papers identified were included. Agitation was reduced, both in the
short and in the long term, by training care staff and giving them supervision to assist implementation in
either person-centred care, communication skills or dementia care mapping. Agitation decreased when
care home residents carried out pleasant activities, or sensory intervention or structured music therapy.
Neither aromatherapy nor light therapy decreased agitation, and training family carers to use psychological
techniques did not decrease severe agitation either. There was little evidence about intervention costs and
whether or not interventions are good value for money. We calculated that health and social care costs
increase considerably in people who are severely agitated.

Conclusions

There is consistent evidence that teaching staff in care homes to communicate and consider the person
with dementia’s needs rather than focus on completing tasks with them was helpful for severe agitation,
as were touch therapies. Activities and structured music therapy helped to decrease the level of agitation in
care homes but was not specifically tested in severe agitation. We suggest using a manual with managers
and staff of care homes to ensure the permanent and consistent implementation of effective interventions.
Future studies should consider cost-effectiveness, and treatments for people in their own homes.
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Scientific summary

Introduction

The number of people with dementia is rising dramatically with increased longevity. While the core
dementia symptom is cognitive deterioration, agitation (inappropriate verbal, vocal or motor activity) is
common, persistent and distressing. Its impact can be devastating for people with dementia, their families,
and paid carers, and is associated with distress, deteriorating relationships and nursing home admission.
Drug treatments, for example antipsychotics or benzodiazepines, have undesirable effects and modest
benefits in agitation, and agitation is often difficult to manage. The 2006 National Institute for Health and
Care Excellence (NICE) dementia guidelines recommend non-pharmacological interventions, including
aromatherapy, music therapy and dance therapy, but the evidence is unclear. Since then, there have been
no large systematic reviews of the evidence for non-pharmacological treatment of agitation.

There is, therefore, a need for an up-to-date systematic evidence synthesis of non-pharmacological
management of specific neuropsychiatric symptoms, particularly agitation. Effective management may

improve quality of life, reduce inappropriate medication use, delay institutionalisation and be cost-effective.

Review question

Which non-pharmacological interventions are effective for reducing agitation in adults with dementia
immediately and in the longer term, considering agitation severity, setting, and whether the intervention is
with the person with dementia, their carer, or both?

Methods

Protocol
The protocol registration is at www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42011001370.

Study identification

We searched twice using relevant search terms (9 August 2011 and 12 June 2012) in Web of Knowledge
(incorporating MEDLINE); EMBASE; British Nursing Index; Health Technology Assessment programme
database; PsycINFO; NHS Evidence; System for Information on Grey Literature; the Stationery Office Official
Documents website; the Stationery National Technical Information Service; Cumulative Index to Nursing
and Allied Health Literature; and The Cochrane Library. We also searched Cochrane reviews of
interventions for behaviour in dementia. We hand-searched reference lists of included papers and relevant
reviews, and contacted included papers’ authors to ask about relevant studies.

Study selection

Inclusion and exclusion criteria
We defined agitation as having a behavioural component. We included papers in any language.
Our inclusion criteria were:

® studies evaluating a psychological, behavioural, sensory or environmental intervention to
manage agitation

® studies with a comparator group: separate groups or before/after comparisons

® studies with quantitative agitation results

® studies in which all participants had dementia.
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We excluded interventions if every individual was given psychotropic drugs or some participants only had
medication but no other intervention.

Data extraction

We extracted methodological characteristics; intervention descriptors; who the intervention was with;
statistical methods; relevant outcome measures (including if agitation was reported, quality of life or effect
on activities of daily living function); length of follow-up; intervention setting; diagnostic details; and
summary outcome data (immediate and longer term).

Quality assessment

Each study was given one quality point for dementia diagnosis reliable; agitation measures valid;
agitation measures reliable; participant blinded to intervention group; rater blinded to intervention group;
randomised controlled trial (RCT) (analysed as randomised); description and adequacy of randomisation;
or, if non-randomised, control group comparability; adequate follow-up rate at primary outcome; all
participants accounted for; power calculation; full power calculation details; sufficiently powered (> 80%
and achieved within 5% of power calculation); intention-to-treat analysis; appropriate statistical analysis
(we reanalysed some of the studies, e.g. studies including intervention and control groups but not directly
comparing them, or where one-tailed statistical significance tests were used. For these reasons, in some
cases we have obtained a result differing from that reported in the original paper), then gave full points,
and correct statistical tests. The researchers then assigned a Centre for Evidence-based Medicine level

of evidence:

level 1b: high-quality RCTs: scoring > 10, had blinded raters and validated outcome
level 2b: lower-quality RCTs and higher-quality non-randomised studies (scoring < 11)
level 2c: moderate-quality non-randomised studies (scoring 6-9)

level 4: scored < 6 and were not RCTs.

We used quality scores and level of evidence to prioritise higher-quality studies.

The intervention categories were psychological, behavioural, sensory or environmental, and were further
subdivided into:

activities

music therapy (protocol driven and general)

sensory interventions (all involved touch; some included other stimulation)

training paid caregivers in person-centred care or communication skills or dementia care mapping
(DCM) with supervision [all focused on training paid caregivers to see people with dementia as
individuals, finding out about their wants (as opposed to being task focused) and improving
communication]

® light therapy (30-60 minutes of daily bright-light exposure)

home-like care (the homes resembled a domestic environment and had eight or fewer residents,
with meals prepared by a small fixed staff team and residents or family carers)

aromatherapy

training family carers in behavioural management

training family carers in cognitive—behavioural therapy (CBT)

exercise

changing the environment

dementia-specific therapies

pet therapy.

We integrated the results in each category to consider if the evidence was conclusive, preliminary (pointing
in a particular direction but the weight of evidence is inconclusive) or absent.
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Level of agitation
We considered interventions treating clinically significant agitation, and those decreasing mean
agitation symptoms.

Analysis
Light therapy was the only intervention fulfilling a priori meta-analysis criteria: three or more studies with
homogenous interventions and outcome measures, and a quality score > 6.

Standard effect sizes

As we were generally unable to meta-analyse, we estimated standardised effect sizes (SESs) with

95% confidence intervals (Cls) where possible to compare heterogeneous interventions and outcomes
using a common effect measure.

Health economic analysis
The aims of the health economic analysis were:

1. to analyses cost and cost-effectiveness studies of non-pharmacological interventions

2. to analyse the cost of non-pharmacological interventions

3. to undertake a cost-effectiveness analysis of non-pharmacological interventions, measured in terms of
the incremental cost per unit improvement in agitation

4. to construct a cost-effectiveness model of a non-pharmacological intervention for reducing agitation in
adults with dementia.

To achieve the third aim we:

1. undertook an analysis of health and social care costs associated with agitation
2. undertook an analysis of the change in health-related quality of life associated with agitation.

These analyses used data from our 54-month longitudinal cohort study of patients with Alzheimer’s
disease from London and the south-east region of the UK [London and the South-East
Region — Alzheimer’s Disease (LASER-AD)].

Results

Included and excluded studies
One hundred and sixty out of 1916 records fitted our inclusion criteria. We discuss the 97 (61%)
higher-quality studies (levels 1b, 2b and 2¢) in more detail.

Interventions with evidence to support their efficacy: working with the
person with dementia

Activities
Ten studies implemented a group activity, of which three studies individualised the activities.

® Activities in care homes reduce agitation levels and decrease symptomatic agitation in care homes
while in place: SES=-0.8 to -0.6.

® There is no evidence for those who are severely agitated or who are not in care homes.

e Individualising activities does not make significant additional reductions in agitation.
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SCIENTIFIC SUMMARY

Music therapy using a specific protocol

Ten studies of group music therapy followed a specific protocol; they were led by a trained therapist
and included specific content such as a warm-up of a well-known song, and a period of listening to,
followed by joining in with, music.

® In care homes, music therapy by protocol is effective for decreasing agitation levels immediately, but
has no long-term effect: SES =-0.8 to —0.5.
® There is no evidence for people with severe agitation. There is minimal evidence outside care homes.

Sensory interventions
Sensory interventions included massage, multisensory stimulation and ‘therapeutic touch’ (healing-based
touch focusing on the whole person).

® Sensory interventions significantly improved all levels of agitation during the intervention:
SES=-1.310-0.6.

o This did not affect activities of daily living in the two higher-quality studies, although one
lower-quality study found a positive effect.

® Therapeutic touch has no added advantages.
® There is insufficient evidence about long-term effects or in settings outside care homes.

Interventions with evidence to support their efficacy: working through paid
caregivers in care homes

Training paid caregivers in person-centred care or communication skills or
dementia care mapping, with supervision

We grouped together person-centred care, communication skills training and DCM with supervision
(ongoing advice in implementation).

Communication or person-centred care skills

® There is convincing evidence from high-quality studies that training and supervising paid caregivers in
communication or person-centred care skills is effective for symptomatic and severe agitation,
immediately and up to 6 months after: SES=-1.8 to -0.3.

® There is preliminary evidence of overall agitation levels reduction in care homes and supported living
residences, but no evidence in other settings.

Dementia care mapping

® Dementia care mapping is effective immediately and over 4 months for severe agitation in care homes,
but there is no evidence about emergent agitation or in other settings: SES=-1.4 to -0.6.

® There was no effect on the quality of life of people with dementia.

Interventions with the person with dementia without evidence of efficacy

Light therapy

A meta-analysis of the three light therapy studies using the Cohen-Mansfield Agitation Inventory
(CMAI) found no overall effect: SES 0.045 (95% credible interval —1.228 to 1.468), consistent with
individual studies.

® Bright-light therapy does not improve symptomatic or severe agitation in care homes.
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Home-like care
Four large studies evaluated small-group living for people with dementia.

® Moving people with dementia into home-like care does not reduce, and may increase, agitation.
This worsens over time.

Aromatherapy
All six aromatherapy studies were in care homes.

® There is good evidence from high-quality studies that aromatherapy does not improve agitation.
® |t did not improve quality of life.

Interventions with too little evidence to make definitive recommendations

Training family caregivers in behavioural management for people with
dementia living at home

® There is evidence that teaching behavioural management techniques to family caregivers does not
improve severe agitation, either immediately or in the longer term.
® There is insufficient evidence to evaluate it for reducing overall agitation levels.

Education in cognitive-behavioural therapy for family caregivers
There were three studies of training family caregivers in CBT, two of which were with people with severe
agitation. None found significant improvements.

® There is lack of evidence of efficacy for teaching family caregivers CBT to treat agitation.

Music therapy without a specific protocol
The 11 studies on music therapy without a specific protocol were all in care homes and typically of
lower quality.

® |t is unclear whether or not music therapy without a protocol is therapeutic for agitation.
® There is no evidence for longer-term or for severe agitation.

Exercise
All four exercise intervention studies were in care homes and of low quality.

I

® There is no convincing evidence that exercise is a therapeutic intervention for agitation, but the studies
low standard precludes confident conclusions.

Training programmes for caregivers without supervision
Training in communication skills and person-centred care was not effective without supervision.

® Training staff without supervision seems to be less effective than with supervision.

Changing the environment
Four small studies tested environmental interventions (8-24 participants).

® Studies of environmental interventions are too small and disparate to draw conclusions.
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Dementia-specific therapies
Two studies of cognitive stimulation therapy and one of validation therapy found no significant decrease
in agitation.

There is too little evidence to make recommendations on dementia-specific therapies; they are not
designed primarily to improve agitation.

Pet therapy
Three small studies considered pet therapy, using both real and simulated animals, with mixed results.

There is too little evidence to make recommendations about pet therapy for agitation.
Mixed interventions

There is not enough evidence to make recommendations on simulated presence therapy, wayfinding
or mixed activities.

Four included studies also reported on functioning, and seven on quality of life; the findings were mixed
but, overall, few interventions showed either improvement in either.

We identified two previous cost and cost-effectiveness studies of non-pharmacological interventions for
reducing agitation in adults with dementia, of low to middle quality, providing little information on the
cost-effectiveness of interventions in a UK context. The review revealed little pre-existing evidence to
inform our cost-effectiveness model.

We calculated the costs of 30 interventions that had a significant impact on agitation. Costs ranged from
£80 to £696 (activities), from £13 to £27 (music therapy), from £3 to £527 (sensory interventions) and
from £31 to £339 (training and supervising paid caregivers in person-centred care or communication skills,
with or without behavioural management training, and DCM). Among the 11 interventions that were
evaluated using the CMAI, the incremental cost per unit reduction in CMAI score ranged from £162 to
£3480 for activities, £4 for music therapy, from £24 to £143 for sensory interventions and from £6 to £62
for training and supervising paid caregivers in person-centred care or communication skills, behavioural
management training or DCM.

Using LASER-AD study data, we found that, after adjusting for sex, age, cognitive impairment, follow-up
and individual clustering, NHS and Personal Social Services (PSS) costs increase with Neuropsychiatric
Inventory (NPI) agitation scores, from around £7000 over 3 months with non-clinically significant agitation
symptoms up to around £15,000 at the most severe levels of agitation. The 95% Cls are wider at higher
NPI agitation scores, possibly due to the smaller number of observations. We also found that, after
adjusting for sex, age, cognitive impairment and individual clustering, there is some evidence that
Dementia Quality of Life-Proxy-U (DEMQL-Proxy-U) scores decline with increasing NPI agitation scores, from
around 0.75 with clinically non-significant agitation symptoms to around 0.65 with the most severe
agitation. The 95% Cls overlap, however, and there is not a clear trend between the lowest and highest
NPI agitation scores, possibly due to the relatively small number of observations.

We constructed a new cost-effectiveness model to evaluate interventions for reducing agitation in

dementia. It can evaluate interventions that impact on NPI agitation scores. In an illustrative example, we
found that a multicomponent intervention in participants with mild to moderate dementia had a positive
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monetary net benefit: an 82.20% probability of being cost-effective at a willingness to pay for a
quality-adjusted life-year of £20,000 and a 83.18% probability at a value of £30,000.

Discussion

Training paid caregivers in person-centred care, communication skills and dementia mapping with
supervision during implementation is efficacious for significant agitation at implementation and for some
months after. All three interventions seek to communicate with people with dementia, and to understand
and fulfil their wishes and needs. The SESs were clinically significant, suggesting similar efficacy.

Activities, sensory intervention and music therapy by protocol all prevented worsening agitation during the
intervention but longer-term effects are unknown; sensory interventions are also useful for clinically
significant agitation. Theory-based activities (neurodevelopmental and Montessori education) were more
expensive (£590-696) than general pleasant activities (£173-274).

Aromatherapy, light therapy and home-like care do not appear to be clinically effective. There were few
level 1 studies; lack of evidence is not evidence of lack of efficacy.

Some interventions may be helpful in preventing agitation from developing or worsening but impractical in
clinically significant agitation. This is the first review to consider this.

We recommend the development and evaluation of a manual-based training for staff in care homes for
long-term implementation of interventions with evidence for efficacy. Effective interventions to reduce
agitation in people with dementia living in their own homes are needed. Health economic evidence is
sparse and further research is required.

Study registration

This study is registered as PROSPERO no. CRD42011001370.

Funding

The National Institute for Health Research Health Technology Assessment programme.
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Chapter 1 Introduction

he frequency of dementia will rise dramatically over the next 20 years as a result of increased

longevity. In the UK, 820,000 people are currently living with dementia (> 1% of the entire UK
population) and dementia care is currently estimated to cost £23B per year." The number of people with
dementia is projected to reach over 1 million by 2020 and double again in the subsequent 20 years. Costs
are expected to treble in the next 30 years as the number of older people increases.?® For comparison,
the entire NHS budget was £110B in 2009.* Dementia affects not only the person with the illness, but also
his or her family and society. The Alzheimer’s Society Dementia UK report found that current levels of
services and support for people with dementia and families are inadequate.? This impacts on patients and
families as well as the UK economy, as it can result in breakdown of care at home and, therefore, in
institutionalisation.>® The National Audit Office recently emphasised the need to ‘spend to save’ on
dementia care, reducing crises and resultant institutionalisation. The National Dementia Strategy outlines
10-year plans to increase the detection of dementia (currently only 30% of people living with dementia
are ever diagnosed) and improve the quality of care for people with dementia and their carers.? In the NHS
Operating Framework (published 21 June 2010), the Secretary of State for Health named dementia as
one of two priority areas for the NHS, with the implementation of the National Dementia Strategy central
to these plans.” In March 2012, David Cameron launched the Prime Minister's challenge on dementia.
This sets out renewed ambition to build on progress made through the National Dementia Strategy.
He cited dementia as his personal priority.

While the core symptom of dementia is cognitive deterioration, agitation is a common, persistent and
distressing neuropsychiatric symptom in people with dementia. Agitation may be defined as inappropriate
verbal, vocal or motor activity which is not judged by an outside observer to be an outcome of need.®
The term encompasses physical and verbal aggression.® Common symptoms are restlessness, pacing,
verbal insults, shouting and physical aggression.

Agitation is one of the most common neuropsychiatric symptoms in dementia, with nearly half of the
participants in a representative prevalence study having some symptoms of agitation in the previous
month.®™® About 80% of those with clinically significant symptoms remained symptomatic 6 months later,
and this was more likely where the agitation was initially more severe.” In one large study, 41% of people
with severe dementia were classified as agitated.”” A recent review reported that 10-52% of people living
in 24-hour care and 19-51% of people with dementia in the community exhibited verbal agitation, one
of the most common types of agitation.?

Three subtypes of agitation have been identified: (1) physically non-aggressive behaviour, such as

wandering or trespassing in inappropriate places; (2) physically aggressive behaviour, such as hitting and
kicking; and (3) verbally or vocally agitated behaviour, such as repeating words or questions, demanding
constant attention, shouting, or verbal aggression.” The term ‘agitation’ may also include wandering.™

The impact of agitation can be devastating for people with dementia, as well as for their family and for
paid carers. The socioeconomic impact is also huge. For the person with dementia, it has been associated
with poor quality of life.”*' This may result directly from the agitated feelings and resultant behaviour,
which often occurs several times per hour, occupying a considerable proportion of their day.'® Agitation
also affects relationships within the family and is often associated with feelings of helplessness, anxiety and
anger among carers and others."” In addition, agitation and associated symptoms predict nursing home
admission® and can also result in greater use of restraint and psychotropic drugs.'®

Reduction in quality of life for the person with dementia may be due not only to the agitation itself, but
also to strategies implemented with the intention of managing the agitation. Carers tend to isolate and
overmedicate people with agitation in long-term care facilities; the distress caused to the nursing staff can
influence the quality of their care to people with agitation and other residents.'®
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The currently accepted approach to good management of agitation in dementia begins by considering
its underlying cause(s) and treating these (e.g. pain or delirium or constipation) where possible.®
Psychological and social treatments should be considered before resorting to drug treatments.

Agitation is, however, often difficult to manage and, while the use of psychotropic medication is
discouraged, professionals often struggle to implement effective alternative treatment plans. The 2006
National Institute for Health and Care Excellence (NICE) dementia guidelines recommended a range of
non-pharmacological interventions, including aromatherapy, music therapy, dance therapy, animal-assisted
therapy and multisensory stimulation, but the evidence for many of these is currently unclear.?® A previous
Health Technology Assessment (HTA)-commissioned systematic review found no conclusive evidence to
justify recommending any non-pharmacological interventions for reducing wandering behaviour (which, as
previously stated, may be regarded as a form of agitation).™

The potential importance of non-pharmacological approaches has increased because of growing concern
regarding the undesirable effects of drug treatments for agitation such as the atypical antipsychotics.

In 2004, the Committee on the Safety of Medicines recommended that risperidone (Risperdal®,
Janssen-Cilag) and olanzapine (Zyprexa®, Eli Lilly) should not be used for treatment of non-psychotic
symptoms in dementia because of increased risk of cerebrovascular adverse events and death.?’ Recent
meta-analyses found modest benefits in the treatment of aggression (best evidence for risperidone,
followed by aripiprazole) but increased risk of cerebrovascular events and death.?>2* The 2006 NICE
dementia guidelines recommend limiting the use of antipsychotic medication, for treating agitation in
people with dementia, to those whose behaviour was causing significant distress.?® The use of both
antipsychotics®® and benzodiazepines®’in dementia has been associated with increased cognitive decline.
Both classes of drug are currently commonly prescribed to manage agitation. Cholinesterase inhibitors
seem to be ineffective; there was no significant difference between groups when 272 patients with
Alzheimer’s disease and agitation unresponsive to psychological treatment were randomised to either
donepezil 5-10 mg (Aricept®, Pfizer) or placebo.?® A 2009 UK government-commissioned review found
that only 20% of the 180,000 UK dementia patients prescribed antipsychotics benefited from them, and
antipsychotic overprescribing has been linked to 1800 excess deaths per year.?® The review concluded that
it should be an NHS priority to reduce antipsychotic use in people with dementia by two-thirds over the
next 3 years.

Our search of core databases of systematic reviews, namely the Database of Abstracts of Reviews of Effects
(DARE), HTA and the Cochrane Database of Systematic Reviews (CDSR), identified four reviews focusing
on non-pharmacological treatment of agitation in dementia over the past 10 years. These were a recent
systematic review of non-pharmacological interventions for agitation in dementia, a review of behavioural
interventions and two reviews of music therapy.* The first of these is a well-conducted review but it
included evidence only up to 2004 and limited the review to randomised controlled trials (RCTs) and those
written in English or Korean.?" It therefore did not include recent large RCTs of psychological interventions.
It also did not consider cost-effectiveness. It concluded that the trials were small but only sensory
interventions showed evidence of benefit. The other three papers did not state predefined inclusion

criteria in terms of study design and also did not specify either outcome or validity measures.

Our previous systematic review, considering psychological approaches to all neuropsychiatric symptoms in
dementia, included all other such symptoms, as well as agitation.?® We found that overall psychoeducation
for carers and behavioural management techniques for managing neuropsychiatric symptoms were
effective treatments whose benefits lasted for months. Music therapy (and possibly other sensory
stimulation approaches) were useful during the treatment session but had no longer-term effects; and
interventions that changed the visual environment looked promising. A more recent, very broad review of
interventions for agitation selected 47 trials of pharmacological and non-pharmacological treatment for
consideration and concluded that the best evidence for effective non-drug treatment was for
aromatherapy, although all trials were small and of short duration (< 4 weeks).>*
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There is an urgent need for an up-to-date systematic synthesis of evidence from studies exploring
non-pharmacological management of the broader range of related, and often comorbid, behaviours
encompassed by the term ‘agitation’. Consistent evidence-based management of agitation could improve
the quality of life of people with dementia and their carers and also be cost-effective. It might relieve the
person’s distress, decreasing unnecessary sedation associated with the inappropriate use of medication,
and enabling people with dementia to engage in more positive relationships and activities. It could

also delay institutionalisation. The National Dementia Strategy anticipated at least a 6% decrease in
institutionalisation as a result of early detection and diagnosis of dementia when assessing the cost of
implementation.® Prompt and effective management of agitation may increase this benefit.
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Chapter 2 Review question

hich non-pharmacological interventions are clinically effective for reducing agitation in adults
with dementia, considering the following: dementia severity; setting; whether the intervention is

with the person with dementia, their carer, or both; and whether any beneficial effects are immediate or
longer term?
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Chapter 3 Methods

Protocol

We developed a protocol for the review based on the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) criteria.?> Our protocol is registered with PROSPERO (no. CRD42011001370)
and can be accessed at www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42011001370.

Identification of studies

Search dates
Searches were carried out between 9 August 2011 and 12 June 2012.

Search terms

The search terms were agreed in consultation with carer representatives and professionals from a range
of older adults disciplines. We searched Web of Knowledge (encompassing MEDLINE); beginning on

9 August 2011; second search: 12 June 2012 using search terms: (agitation OR restless* OR irrita* OR
aggression OR “aberrant motor behav*” OR “psychomotor activity” OR “challenging behav*” OR pacing
OR sundowning OR wander* OR “walking about” OR “safe walking”) AND (dement* OR alzheimer OR
“vascular dement*” OR “pick’s disease” OR huntington OR creutzfeldt OR cjd OR binswanger OR lewy)
AND (“randomised control* trial*” OR RCT OR cohort OR observational OR intervention OR “single blind”
OR “double blind” OR evaluation OR comparative OR pretest OR “post test”). We then searched Web of
Knowledge (incorporating MEDLINE); EMBASE; British Nursing Index; the HTA programme database;
PsycINFO; NHS Evidence (16 January 2012); System for Information on Grey Literature (6 December 2011);
The Stationery Office Official Documents website; The Stationery National Technical Information Service
(27 February 2012); Cumulative Index to Nursing and Allied Health Literature (CINAHL) (17 January 2012);
and The Cochrane Library (13 April 2012). Reference lists of included papers and relevant reviews were
searched by hand, and all authors of included papers were contacted, where possible, to ask if they knew
of other relevant studies.

Study selection

Inclusion and exclusion criteria

We defined agitation as having a behavioural component. Anger, for example, was included only when
expressed behaviourally, as opposed to exclusively by report that someone was thought to be feeling
angry. We included papers in any language and commissioned translations into English as necessary.

Our inclusion criteria were:

® studies evaluating a psychological, behavioural, environmental or sensory intervention that aimed to
manage agitation

e studies with a comparator group reported, either a separate group or a before/after comparison
(within subjects)

e studies with agitation results reported as a quantitative outcome, or one could be generated from the
data provided

® studies in which all participants had dementia, or those with dementia were analysed separately

® studies in which no people with dementia in the sample were aged < 50 years.
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We excluded interventions in which every individual was given psychotropic drugs to control agitation or
some participants only had medication but not any other type of intervention, unless they were separated
out in the analysis.

We assessed reliability of the exclusion procedure by GL and LK independently screening the first 20 papers
in our search to decide whether or not they should be included and then comparing their decisions. No
paper was excluded incorrectly, thereby confirming satisfactory reliability of our exclusion process. LK and
ELH screened all abstracts and extracted the data from the papers. Data extracted included methodological
characteristics of the study, descriptors of the intervention, whether the intervention was with the person
with dementia, with family carers or with staff, statistical methods used, details of relevant outcome
measures, length and time of follow-up, place of intervention, dementia severity and diagnostic details,
and summary outcome data (immediate and longer term).

We assessed validity by operationalising the Centre for Evidence-based Medicine (CEBM) (www.cebm.net/
index.aspx?0=1025, accessed on 13 July 2012) RCT evaluation criteria. We have used this method
before.?°2¢738 The papers were independently rated for quality by two raters and difficulties in rating were
discussed with the senior author or statistician. Each study was given an arithmetic score out of 14 and we
have explained how this was done in detail below. Scoring criteria were as follows:

1. Power calculation (yes, 1 point; if yes but not related to agitation, 0.5 points).

2. Were all the full details of the power calculation given (including estimates used, e.qg. size of the

clinically important effect to be detected, drop-out/non-compliance rates)?; relevant justification

(i.e. appropriate references or clinical arguments) — justification should be provided for the effect

size considered; chosen levels of significance and power; methods/formula/software used with

reference (1 point for all or all excluding last, 0.5 for intermediate information provided, 0 for none).

Power of the study to detect a significant effect on agitation (1 point).

Blinding of participants (1 point).

Blinding of raters (1 point).

Intention to treat (1 point) or completer analysis (0 points).

Randomised controlled trial (1 point) or non-randomised study (0 points).

Description and adequacy of randomisation (if researchers have any control over randomisation)

(1 point) OR, if non-randomised, whether the intervention and control group are comparable

(possible confounders considered were severity of dementia, whether living at home or in a care

home, and severity of agitation) (1 point); follow-up rate at primary outcome time (80% + 1 point;

60 <80% 0.5 points); whether or not all participants are accounted for (1 point).

9. Validity of outcome measures (0.5 for validated for any population, 1 for validated for this

population).

10. Reliability of outcome measures (1 point).

11. Reliability of the dementia diagnosis [Diagnostic and Statistical Manual for Mental Disorders (DSM),
International Classification of Diseases, clinical semistructured instrument — do not require scan
(1 point)].

12. Were appropriate methods used for statistical analysis? (1 point).

13. Were all participants accounted for? (1 point).

14. Were >80% of participants retained in the study at 1-month follow-up? (1 point).
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Powver

We took the conventional measure of 80% power to be adequate. Where papers used a 90% power
rating but only achieved between 80% and 90% power, we considered this sufficient power to get a
point. If a study achieved sufficient power at baseline and not at the primary follow-up time, but used an
intention-to-treat analysis, we awarded the sufficient power point. If participant numbers were within
5% of their power calculation, then we still awarded the sufficient power point.

Reliability and validity of outcome measures

We awarded the reliability point on the basis of inter-rater reliability, and did not mark down if test-retest
reliability was not reported. We took an inter-rater reliability of 0.6 to be sufficient, as this is considered
substantial by Landis and Koch.** We took a liberal view of studies where validated scales had been
modified, and reported how they actually used the measure. If, for example, they changed the time period
that the scale was used for in order to measure the immediate effect of an intervention, for example
changing the Cohen-Mansfield Agitation Inventory (CMAI) to reflect the previous hour rather than the
previous 2 weeks in order to assess the effect of a bathing intervention, we regarded this as valid. However,
if the instrument was modified so that it could no longer detect change, but only whether or not a
symptom was present, for example changing CMAI to yes/no rather than seven-point Likert scale, then we
did not consider this as validated. When more than one scale had been used to measure agitation as the
primary outcome, and one or more of these were validated and/or reliable, a score of 0.5 was awarded for
either or both categories, respectively. Where a study used a validated measure of agitation as their primary
outcome, but also reported non-validated measures, then we disregarded the secondary outcome to award
the full point for validity.

Randomised controlled trials

We analysed the data in accordance with the design that was actually used rather than the one stated.
For example, where a randomised design was used but the intervention was not compared with the
control group, we considered this a within-subjects design.

Randomised controlled trials which fulfilled the following criteria were judged to be ‘high-quality RCTs":

randomised

at least single blind

follow-up rates of 80%

intention-to-treat analysis

sufficiently powered

validity of outcome measures

findings reported with relatively narrow confidence intervals (Cls).

NouhkwnN =

Blinding

Where assessor blinding was not possible but the study controlled for systematic bias in other ways

(e.g. establishing inter-rater reliability between a subset of blinded and unblinded assessments), then we
gave them the point. As blinding is often compromised within psychological studies, we awarded the point
as long as blinding had been attempted, and had not completely failed. Where two raters were used and
only half were blinded (e.g. a non-blinded rater assessing the immediate effects of an intervention by
being present while it was administered, and a blinded rater assessing any follow-up effects), we awarded
half a point. We awarded a point for blinding in studies of aromatherapy only where some effort had

been made to disguise the smell, for example where raters had to wear nose clips.

Appropriate statistical methods

Where one-tailed statistical tests were used but not justified, and a non-significant result was found, we
gave only half a point for appropriate use of statistics. Where results were significant and we had sufficient
data, we reanalysed using a two-tailed test, and used the resulting p-value rather than the one in the
original paper. As we had reanalysed the data, in this case we gave the full point for appropriate statistics.
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Where wholly inappropriate statistics were used, for example using nine t-tests without correction with a
sample of 12, or an inappropriate statistical test was selected as the primary form of analysis, we did not
award a point. If cluster adjustments should have been made but had not been, but otherwise the
statistics were appropriate, we awarded half a point for appropriate use of statistics.

Follow-up rates
For the purpose of scoring follow-up rates, we considered patients to be in the study from the time of
randomisation for RCTs, or first assessment from non-randomised trials.

The researchers then assigned a level of evidence from the CEBM as follows:

® Level 1b: high-quality RCTs. These all scored > 10, were single or double blind, with validated
outcome measures.
Level 2b: lower-quality RCTs and higher-quality non-randomised studies (scoring < 11).
Level 2c: moderate-quality non-randomised studies (scoring 6-9).
Level 4: these scored < 6. They were not RCTs.

Other levels of evidence were not relevant to our study as they referred to excluded research: 1a, 2a and
3a refer to systematic reviews, 1c and 3b refer to case studies, and level 5 refers to expert opinion.

Risk of bias

Individual study level

The CEBM tool for assessing validity of RCTs, described in detail above in the quality assessment section,
allowed us to assess the relative likelihood of a range of biases, including but not limited to selection,
attrition and detection bias, in any study; a higher score indicated fewer sources of possible bias than
those with lower scores.

Across the studies

We intended to assess publication bias using a funnel plot; however, owing to the heterogeneity of the
studies in terms of intervention, outcomes measured and quality, this was not possible. Instead, a
comparison between the findings of the higher-quality (levels 2c and above) and the lower-quality (level 4)
studies was made.

We attempted to avoid selection bias by:

® searching both major and minor databases and the grey literature, and doing this twice so as not to
miss the most recently published works

writing to all authors to enquire about extra papers and unpublished works

eliciting expert opinion about extra papers and unpublished works

searching references of relevant reviews

translating papers into English from other languages.

We attempted to avoid reviewer bias by:
e working in accordance with our published protocol’s predefined criteria for inclusion of studies

® assessing inter-rater reliability with regard to inclusion of papers as described above in Data extraction
® having two independent researchers rate each paper for quality separately.
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Categorisation of the intervention

LK, ELH and GL reviewed the details of the interventions, in order to categorise them. If we judged that
the interventions were similar but with different labels given, we categorised them together, for example
training in person-centred care or communication skills with people with dementia. The categories we
used were:

® activities

® music therapy (protocol driven and general)

® sensory interventions (all involved touch, and some included additional sensory stimulation, e.g. light)

® training paid caregivers in person-centred care or communication skills with supervision (both of
which focused on improving communication with the person with dementia and finding out what
they wanted)

® dementia care mapping (DCM): watching an individual with dementia and feeding back what they
responded well to and what they did not, and then supervising an implementation of the plan

® light therapy

® home-like care

® aromatherapy

® training family carers in behavioural management

® training family carers in cognitive—behavioural therapy (CBT)

® exercise

® changing the environment

® dementia-specific therapies

[ J

pet therapy.

Table 1 shows how these categories are organised by type of intervention. In many cases, the mode of
action of the intervention is not certain, meaning that they could possibly work more than one way and
fit into more than one of the "types’. For example, training family caregivers in CBT encompasses both
psychological and behavioural aspects. However, we have organised these into only one type per category
for ease of understanding.

TABLE 1 Categories organised by type of intervention

Psychological: pertaining to mental processes Training paid caregivers in person-centred care or communication skills
with supervision

Dementia-specific therapies
Training family caregivers in CBT
Behavioural: pertaining to the person’s Activities
actions DCM
Training family carers in behavioural management
Pet therapy
Exercise
Sensory: pertaining to the person’s senses Aromatherapy
Light therapy
Sensory
Environmental: pertaining to the person’s Home-like care

environment ) )
Changing the environment
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METHODS

Level of agitation

In order to differentiate between interventions treating current agitation and those preventing emergent
agitation (new onset, recurrent or increasing agitation), we separated studies according to the level of
agitation of recruited participants specified in the inclusion criteria. These levels were as follows.

1. Any level of agitation, including no symptoms.

2. Some symptoms of agitation.

3. Assignificant level of agitation. Most papers trying to recruit participants with a significant level of
agitation used a score of > 39 on the CMAI*® as demonstrating significant agitation, and so we used
this as a cut-point. Where another measure of agitation was used, we considered it significant if it
would equate to a score of 39 or more on the CMAI, e.g. a score of >4 on the Neuropsychiatric
Inventory (NPI).

4. Those including participants with behavioural disturbance but not specifically agitation were labelled as
‘not specified’.

Data synthesis

The intervention effects, comparing either baseline with post-intervention outcome measurements or the
outcome between the control and intervention groups, were estimated for studies with available data.
We recalculated some results, for example studies including intervention and control groups but not
directly comparing them, or where one-tailed statistical significance tests were used. We were unable to
meta-analyse most studies.

Meta-analysis

We decided a priori to meta-analyse where there were at least three studies investigating homogeneous
interventions using the same outcome measure which were not of very low quality (score > 6). Light
therapy (where three studies met these requirements) was the only intervention which fulfilled these
criteria. Because outcome assessment periods differed across these three studies, it was not possible to pool
the results using a standard random effects summary statistic method. Thus, we used a Bayesian random
effects model with random effects for the intervention and accounting for the time of measurement of the
outcome. Independent vague normal prior distributions for the fixed effects and vague uniform prior
distributions for the standard deviations (SDs) of the random effects were used; these are relatively standard
choices.*” The sensitivity of the results to the assumptions of the prior distributions was evaluated by using
alternative formulations (e.g. gamma and half-Cauchy priors for the SD of the random effects) and the
results were not much affected.

Standard effect sizes

As we were unable to meta-analyse studies in the light of our a priori criteria for carrying out such
meta-analyses, we estimated the interventions’ standardised effect sizes (SESs) with 95% Cl, if data were
available,* to allow comparison across different interventions and outcomes using a common effect
measure. In some studies, the outcome was measured at several time points during an intervention. In
these papers, the original analyses either used multiple significance tests comparing the outcome at each
time point separately, or repeated outcome measurements. As individual patient data were not available to
estimate the SES incorporating the repeated measures, we used the outcome data measured at the last
time point allowing time for the intervention to work. This also made the SESs estimated from these
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studies comparable with those where the outcome was only measured at a single time point following
intervention. We calculated the SESs and 95% Cls, comparing the outcomes between the control and
intervention groups in this paper or baseline with post-intervention outcome measurements in the
supplement. We reanalysed some of the studies, for example studies including intervention and control
groups but not directly comparing them, or where one-tailed statistical significance tests were used. For
these reasons, in some cases we have obtained a result differing from that reported in the original paper.
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Chapter 4 Results

Details of included and excluded studies
Figure 1 shows the PRISMA diagram and describes the results of our search.

We found 1916 potentially relevant records; we excluded 1632 abstracts, then another 124 full papers
and included 160 papers. Of these, eight papers were translated into English: three from Korean, three
from German, one from Dutch and one from French. Papers were mostly from English-speaking nations,
mainly the USA (n =77), Australia (n = 13), the UK (n=13) and Canada (n = 10). Papers were also from the
following countries: Italy (n = 7), Taiwan, Province of China (n=7), the Netherlands (n = 6), Republic of
Korea (n=6), Japan (n=4), Sweden (n=4), China/Hong Kong (n = 3), Germany (n = 3), France (n =2),
Islamic Republic of Iran (n = 2), Iceland (n=1), Israel (n=1) Norway (n=1) and Spain (n=1).

One hundred and four (88 first and 16 second) authors were contacted, who suggested 73 papers, of
which 25 were included and 48 were excluded.

The methodological characteristics (whether comparison is between a separate control group or the same
people before and after; participants’ agitation level), quality ratings, design, interventions, SESs (95% Cls)
for outcomes if calculable or specified as not calculable, and outcomes of the 97 out of 160 (61%) included
studies rated as high quality are described in the tables of this chapter. Lower-quality papers are described
in Table 13. Studies demonstrating significantly effective interventions are highlighted in bold and those

of interventions that significantly worsened agitation are in green. The results for each category are
summarised in the text. Details of each study’s quality score for those rated 2c and above are shown in
Appendix 1. Details of excluded studies and reasons for exclusion are reported in in Appendix 2.

Seventy-one of the included studies did not record the type of dementia, 54 specified a mix of dementia
but did not analyse each type separately, and 35 specified Alzheimer’s disease only. Fifteen studies rated
2c and above had outcome measures that were either invalid (n =8), unreliable (n =2) or both (n=5).
The effect of removing these from the analysis is reported in Appendix 3.

Findings of the review

An overview of the findings of the review is given in Table 2.

Interventions with evidence to support their efficacy
Working with the person with dementia

Activities
Details of activity, quality of study and outcome can be seen in Table 3.

Ten level 1 and 2 studies implemented a group activity, of which three studies tested the additional effect
of individualising the activities. All participants were in care homes, except for one study where some
participants were recruited from a day centre and others from a care home.>* No study required
participants to have symptoms of agitation to be included.
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1681 unique 102 additional 133 records
records identified records found from identified from
from original search additional sources second search

v A 4 A
( [ 1916 records )

1632 abstracts excluded:

* Not only dementia, n=681

» Not primary research, n=360

» Not intervention study, n=318

y, » Not psychological, or behavioural or sensory
or environmental intervention, n=236

e Protocol only, n=16

* No comparator group, n=9

» No agitation or behavioural outcome, n=11

« Conference paper only, n=1
\ J

Initial
screening
of abstracts

A 4

v

\ 284 full papers
C retrieved

4 )
124 excluded:

» No agitation or behavioural outcome, n=35
* Not only dementia, n=23

» Not primary research, n=15

¢ No comparator, n=12

* No quantitative outcome, n=17

« Conference paper only, n=8

Not psychological, or behavioural or sensory
or environmental intervention, n=3
Multidisciplinary team approach including
drug prescription, n=4

» Not intervention study, n=3

Participants aged <50years, n=2

¢ No outcome, n=1

e Protocol only, n=1

Review of <
full articles

A 4
L]

A 4
160 papers
\ included

FIGURE 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram.

Some interventions consisted of only one activity, for example cooking groups, while others encompassed
a variety of activities. Individualised activities meant that the investigators chose from a list of potential
activities and matched them to an individual’s interests and cognitive level, and these could take place
either in a group or individually. Two high-quality papers did not find any additional effects of
individualising activities,***" although one lower-quality paper did.>* Standard activities reduced emergent
(new-onset) symptoms of agitation, and decreased agitation in care homes during the time they were in
place.”**° The SES was calculable in two studies and was significant in both, with a reduction in symptoms
ranging from —0.6 to —0.8. Only two studies measured agitation after the intervention period, at 1-week
and 4-week follow-up, and neither showed a difference.*®>°

® Qverall, activities in care homes reduce emergent agitation and decrease symptomatic agitation in care
homes during the time they are in place.
Individualising activities does not appear to make significant additional reductions in agitation.
There is no evidence for those who are severely agitated or who are not in care homes.
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TABLE 2 Overview of findings of the review

Interventions with evidence of efficacy

Working with the person with dementia

Activities

Music therapy using a specific protocol

Sensory interventions

Working through paid caregivers in care homes and assisted living settings, with supervision
Person-centred care and communication skills

Dementia care mapping

Behavioural management and communication skills

Interventions with no evidence of efficacy
Working with the person with dementia

Light therapy

Home-like care

Aromatherapy

Interventions with too little evidence to make definitive recommendations
Working with family caregivers in the home of the person with dementia
Training family caregivers in behavioural management

Training family caregivers in CBT

Working with the person with dementia in a care home

Music therapy not following a specific protocol

Exercise

Dementia-specific therapies

Pet therapy

Working through paid caregivers in care homes, without supervision
Changing the environment

Mixed interventions

-0.8t0-0.6
-0.8t0-0.5
-1.31t0-0.6

-1.81t0-0.3
-1.4t0-0.6

Not calculated

Not applicable

Not applicable

Not applicable

Not applicable
Not applicable
Not applicable
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Music therapy using a specific protocol
Details of therapy, quality of study and outcome are given in Table 4.

There were 10 studies of group music therapy following a specific protocol; these were led by a trained
therapist and, for example, included a warm-up of a well-known song, and a period of listening to,
followed by joining in with, music.>*%? All took place in care homes, except one which was in a day
centre.®" A reasonable-quality study of music therapy for people with some symptoms of agitation found a
significant improvement in the intervention group during the time of the intervention, while two others
did not. The largest study included participants irrespective of whether or not they were agitated, and
found that music therapy, twice per week for 6 weeks, improved the mean level of agitation symptoms.**
Three studies considered the longer-term outcome in periods ranging from 3 to 8 weeks, and none found
that it continued to be effective.>*°%° As the SES was calculated using only the first and last time periods
for papers with multiple time points, some of our results differ from the original papers. They ranged

from -0.5 to -0.8.

® In care homes, music therapy by protocol is effective for emergent agitation and decreasing
symptomatic agitation, but has no long-term usefulness in agitation.
® There is no evidence for people with severe agitation. There is minimal evidence outside care homes.

Sensory interventions
Details of sensory interventions are given in Table 5.

Sensory interventions target perceived understimulation of the person with dementia, and ranged

from those focused purely on touch, such as massage, to multisensory interventions involving tactile,
light and auditory stimulation, such as ‘snoezelen’. All 13 studies took place in care homes. Some used
‘therapeutic touch,” which was defined as a healing-based touch intervention designed to focus on the
person as a whole. Trials of therapeutic touch found no significant improvements relative to other touch
interventions.®>%7%® There was one large trial that did not specify presence of agitation as an entry
criterion, which showed significant improvement.”* The studies with participants with symptomatic and
clinically significant agitation also showed an improvement compared with usual care.**%3¢55%73 The SES
ranged from —0.6 to —1.3. There were three studies which looked at outcomes between 1 and 3 weeks
later: two found no improvement and one found a significant reduction.

Secondary measures
One study assessed the effect of sensory interventions on functioning using the Katz Index of Activities of
Daily Living scale, and did not find significant effects.®®

® Sensory interventions significantly improved emergent agitation, symptomatic agitation, and severe
agitation during the time the intervention took place.
Therapeutic touch has no added advantages.
There is insufficient evidence about long-term effects or in settings outside care homes.

Working through paid caregivers in care homes and assisted living settings
Details of training paid caregivers in person-centred care or communication skills with or without
behavioural management training, or DCM with supervision, are given in Table 6.

As person-centred care, communication skills training and DCM all seek to change the caregiver’s
perspective, communication with and thoughts about people with dementia, and to encourage them to
see and treat them as individuals rather than being task focused, we grouped them together. They all
included supervision during initial training and implementation. Supervision encompasses ongoing practical
and theoretical advice in implementation, rather than initial training only.
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Person-centred care and communication skills

One large, very high-quality study of training in person-centred care found significant improvements in
severe agitation both during the intervention period and 8 weeks later.” Three studies of improving
communication skills or person-centred care, two for participants with symptomatic agitation and one
without this as an entry criterion, found significant improvements in immediate agitation’®””#° and longer
term outcome up to 6 months.”®””:7° Similarly, in a large study where the inclusion criterion was significant
neuropsychiatric problems although not necessarily agitation, there was a significant improvement

during the 8 weeks of person-centred care training, and this continued at 20 weeks.®' The SES ranged
from -0.4 to -1.8.

There is convincing evidence that training paid caregivers in communication or person-centred care
skills is effective for symptomatic and severe agitation, both immediately and up to 6 months, in the
care home setting.

There is preliminary evidence that it helps to prevent emergent agitation.

Evidence for settings other than care homes is limited.

Dementia care mapping

Two studies evaluated DCM in care homes. This is a specific intervention involving individual observation
and assessment of each resident’s behaviour, factors improving perceived well-being, and potential
environmental triggers. The results are fed back to caregivers, who incorporate them into plan and are
supported in implementing any proposed changes. It aims to change the way the unit perceives residents,
so that they see them more as individuals. One large, very high-quality study built on a pilot and decreased
severe agitation during the intervention period, and the effects continued for 4 months.”>#> The SES
ranged from —0.3 to —1.4.

Secondary measures

Both the pilot® and the main study’® investigated our secondary measure of quality of life using the
QoLAD scale, but found no significant improvement. The pilot study®? assessed our secondary measure of
function using the Functional Assessment Staging (FAST) scale but found no significant change.

There is some evidence that DCM is effective immediately and over 4 months for severe agitation in
care homes.
There is little evidence for emergent agitation or symptomatic agitation, or in other settings.

Behavioural management and communication skills

One reasonable-quality RCT addressed behavioural problems rather than specifically agitation as their
inclusion criteria, and the intervention was a combined programme of improving communication skills and
behavioural management in an assisted living setting. They found significant improvements in agitation
immediately after 8 weeks of training.”®

There is preliminary evidence that training paid caregivers in behavioural management and
communication skills is effective in reducing agitation symptoms in assisted living settings in the
short term.

There is no evidence in this setting for the longer-term effects.
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RESULTS

Interventions with evidence of no efficacy
Working with the person with dementia

Light therapy
Details of light therapy are given in Table 7.

Light therapy’s proposed mechanism for reducing agitation involves manipulating the disrupted circadian
rhythms associated with dementia, typically by 30-60 minutes of daily exposure to bright light. All

11 studies took place in care homes.®* 2 None of the high-quality studies (RCTs) found a significant
improvement. Among participants with both significant and emergent agitation, the three studies with the
largest samples found that agitation was made worse by light therapy.®>#%°° Most other studies did not
report a significant result. A meta-analysis of the three studies using the CMAI found no overall effect of
light therapy on the CMAI [0.045 (95% credible interval —1.228 to 1.468)], which is consistent with the
findings reported by the individual studies. The between-study variance for the intervention effect was
estimated to be 0.83, suggesting a moderate degree of heterogeneity between the studies.

® Light therapy does not show efficacy for emergent agitation, symptomatic agitation, or severe agitation
in care homes.
There is preliminary evidence that light therapy worsens agitation.
There is no evidence for light therapy in settings other than care homes.

Home-like care
Details of home-like care are given in Table 8.

Four large studies evaluated small group living for people with dementia, aiming to create a home-like
environment. The homes had a maximum of eight residents, and all meals were prepared with staff and
residents or family carers. The staff were a small fixed team, and the facilities resembled a domestic
environment. None were able to randomise due to ethical and practical considerations, but three used
comparisons of traditional nursing homes. None directly recruited participants with agitation. All studies
showed increasing agitation in the intervention group over time, with three becoming significantly worse
than the comparator over 12 months,®*°*% and the fourth showing a trend towards more agitated
behaviours than control after 6 months (o =0.087).%

Secondary measures

Two studies investigated quality of life: one used the QUALIDEM and found no significant change® and
the other measured pleasant activities and found that participation in pleasant activities decreased less
in the intervention group than in the control group.®® This study found a significantly slower decline in
functionality as measured by the FAST scale in the intervention group.

® There is good evidence that moving people with dementia into a home-like care environment does not
reduce, and may significantly increase, their risk of developing agitation.

® There is good evidence that agitation increases in the longer term with home-like care, and this cannot
solely be accounted for by the move itself.

Aromatherapy

All six aromatherapy studies took place in care homes. One excellent, large, blinded study found no
immediate or long-term improvement for participants with severe agitation.®” This result is similar to a
small, less rigorous blinded study.’? The results of the non-blinded studies were mixed.**'°"

Secondary measures

Quality of life measured by the Blau Quality of Life (Blau QOL) scale was reported by the large, excellent,
blinded study and found no difference between the aromatherapy condition and the control condition.'®

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



DOI: 10.3310/hta18390 HEALTH TECHNOLOGY ASSESSMENT 2014 VOL. 18 NO. 39

In another study, functionality was measured as the percentage of time spent either constructively, or
withdrawn, and the intervention group improved significantly.*

® There is good evidence that aromatherapy is not an effective intervention for treating agitation.
® There is no evidence for settings outside care homes.

Interventions with too little evidence to make definitive
recommendations

Working with family caregivers in the home of the person with dementia

Training family caregivers in behavioural management

One very high-quality, large study found no immediate or longer-term effect (3, 6 or 12 months) of

11 sessions of training family caregivers in behavioural management of severe agitation in people with
dementia living at home.'* Of the two smaller studies of symptomatic agitation, the larger found a
borderline significant improvement in agitation at 2 weeks, and the other found no effect.’'%

® There is preliminary evidence that teaching behavioural management techniques to family caregivers
is not an effective intervention for severe agitation, both in the immediate and the longer term.

® There is not enough evidence to conclude whether it may be helpful in symptomatic or
emergent agitation.

Training family caregivers in cognitive-behavioural therapy
Details of training family caregivers in CBT are given in Table 9.

There were three studies, of reasonable or lower quality, of training family caregivers in CBT in the home:
two with people with severe agitation, and one to prevent emergent agitation. None of these found
significant improvements. '’

® There is no evidence that teaching family caregivers CBT is effective for treating agitation.
Working with the person with dementia in a care home

Music therapy not following a specific protocol
Details of music therapy not following a specific protocol are given in Table 70.

Overall, the 11 studies on music therapy without a specific protocol, which were all in care homes, had
small participant numbers, and were typically of a lower quality. Three studies found no improvement in
agitation, including the only two blinded studies,®®''*"'® and one found an increase in agitation.""” In
general, studies found a significant improvement during the time of the therapy.®”-’%""""1">118 There were
no studies of people with severe agitation, and no long-term outcomes were reported.

® Qverall, it is unclear whether or not playing music without a specific protocol is therapeutic for
agitation in the short term in care homes.

® There is no evidence for the long-term usefulness of music therapy without a protocol on agitation, or
for treating participants with severe agitation, or for settings outside care homes.

Exercise
Details of exercise, dementia-specific therapies and pet therapy are given in Table 71.

Of the four studies on exercise interventions, all were in care homes. One large, reasonable-quality study
of walking (112 participants) and a smaller study of exercise to music found no effect on participants with
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RESULTS

TABLE 7 Effect of light therapy on immediate and longer-term agitation

Degree of
Author Country participant Level of Total
and year of origin Study design agitation evidence Quality score participants
Burns et al., UK RCT Some 1b 12.5 48
2009%
Lyketsos et al., USA RCT Some 2b 7.5 15
19995

Thorpe et al., Canada Non-randomised — within ~ Some 2c 8 16
20008¢ subjects ABA?

Lovell et al., USA Within subjects Some 2c 7 6
1995%

Satlin et al., USA Within subjects Some 2c 6° 10
19928

Skjerve et al., Norway Within subjects Significant  2c¢ 7 11
2004°
Haffmans Netherlands  Within subjects Significant 2c 6.5 10

et al., 2001°2

CG, caregiver; NC, not calculated; NS, not significant; p.r.n., as needed.

a Participants have baseline condition (A), i.e. no treatment. Next, participants receive the experimental treatment (B),
the baseline (A).

b Outcome measure neither reliable or validated.

Note: studies demonstrating significantly effective interventions are highlighted in bold and those of interventions that

significantly worsened agitation are in green.
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Therapeutic regime control group

2 hours' daily light
therapy for 2 weeks

Standard light

1 hour of daily light
therapy for 4 weeks

Standard light

Immediate outcome

Immediate Long-term Long-term
SES (Cl) outcome SES (Cl)
-0.2 NS -0.3
(-0.6t00.2) (4 weeks) (-0.7t00.2)
-0.3 None NC

(-0.8t0 0.2)

(BEHAVE-AD)

5 days of light therapy at  No
30 minutes per day

2 hours’' daily light No
therapy for 10 days,
repeated after 8-day

gap

2 hours' daily light No
therapy for 7 days while
restrained

NS

Significant
improvements vs.
non-intervention days

NS (agitation,
prescription of drugs
p.r.n., restraints)

-0.2 None
(-0.9t0 0.5)

-0.8 None
(-2.0 to 0.4)

(Agitated

Behaviour

Rating)

NC None

4 weeks of daily a.m. No
light for 45 minutes

30 minutes’ daily light No
therapy for 2 weeks

Unclear: no direct
comparisons made

Significant
improvement
(restlessness)

-0.5 Unclear -1.0
(-1.4t00.4) (2.0 t0 -0.1)
NC None NC
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RESULTS

TABLE 8 Home-like care and aromatherapy: effect on agitation in immediate and longer term

Category of
intervention

Home-like care

Author Country
of origin

and year

Reimer et al., Canada
2004

Degree of

participant Level of
evidence

Study design agitation

Non-randomised- ~ Any 2¢
matched groups

Quality Total
score participants

7 185

Aromatherapy ~ Burns et al., UK RCT Significant ~ 1b 135 94
20117

Aromatherapy  Lin et al., 2007°®¢ Hong Kong RCT Significant ~ 2b 10 35

Aromatherapy Ballard et al., UK RCT Significant 2b 6 72
2002%

Aromatherapy Holmes etal., UK Within subjects Some 2c 9 15

2002"°

Aromatherapy

Cameron, UK
20122

RCT Not specific  2b

NC, not calculated; NS, not significant; p.r.n., as needed.

a Outcome measure neither reliable nor validated.

Note: studies demonstrating significantly effective interventions are highlighted in bold and those of interventions that
significantly worsened agitation are in green.
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Separate Immediate Long-term Long-term
Therapeutic regime control group Immediate outcome  SES (Cl) outcome SES (CI)

Small group living in Traditional nursing NS agitation, quality NC None NC
home-like environment  home group; plus group  of life (3, 6, 9 and

recently moved between 12 months)

two traditional nursing

homes

168 sessions Placebo aromatherapy NS NC None NC
aromatherapy massage  massage (plus placebo
(plus placebo donepezil)  donepezil)

21 sessions lavender Crossover: odourless NS 0.0 None NC
aromatherapy sunflower oil (-0.31t0 0.4)

56 sessions of Melissa Odourless Significant NC None NC
oil massage sunflower oil improvement

Aromatherapy oil No Significant NC None NC
sprayed on ward for improvement

5 days; also water
steam control
condition

42 sessions of lemon Crossover: inert lemon NS NC None NC
balm oil massage balm oil
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RESULTS

TABLE 9 Training family caregivers in behavioural management and CBT: effect on agitation in short and
longer term

Degree of

Category of Author Country participant Level of Quality Total
intervention and year of origin Study design agitation  evidence score participants
Training family Teri et al., USA RCT Significant ~ 1b 1" 148
caregivers in 2000
behavioural
management
Training family Gormley et al., UK RCT Some 1b 11-5 65
caregivers in 2001
behavioural
management
Training family Bourgeois et al.,, USA RCT Some 2b 7 7
caregivers in 19971
behavioural
management
Training family Huang et al., Taiwan, RCT Significant ~ 2b 8 59
caregivers in CBT ~ 2003"%’ Province

of China
Training family Wright et al., USA RCT Significant ~ 2b 7 93

caregivers in CBT  2001'%®

Training family Haupt et al., Germany Within subjects None 2c 9 14
caregivers in CBT  2000'%°

CG, caregiver; NC, not calculated; NS, not significant; RAGE, Rating Scale for Aggressive Behaviour.
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Therapeutic regime

Separate
control group

HEALTH TECHNOLOGY ASSESSMENT 2014 VOL. 18 NO. 39

Immediate outcome

Immediate
SES (CI)

Long-term
outcome

Long-term
SES (CI)

11 sessions Placebo medication NS (agitation, NC NS (3, 6 and NC
(plus two drug arms)  CG burden) 12 months)

Four sessions Given non- NR None NS agitation -0.6
behavioural advice and CG burden  (-1.0 to -0.2)
and signposting (2 weeks) (RAGE)

One workshop and Home-based support NS (vs. control) NC Unclear- NC

11 consultations (detail unclear) aggregated with

immediate
outcome

Two home and Written educational Unclear as baseline/ -0.3 Unclear -0.2

13 telephone materials and social change scores (-0.6 to (3 months) (-0.5t0 1.1)

consultations telephone calls not analysed; -0.0)

significantly different
at time 2

Three home and Usual care NS NC NS agitation, NC

two telephone CG well-being

consultations (9 months)

12 groups No CG rated agitation NS.  NC None NC

Clinician rated

agitation improved but
not aggression
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RESULTS

TABLE 11 Exercise, dementia-specific therapies, pet therapy: effect on agitation in immediate and longer term

Degree of
Category of Author Country participant Level of  Quality Total
intervention and year of origin Study design agitation evidence score participants
Exercise Aman and Thomas, USA Within subjects  Significant ~ 2c 8 50
2009'°
Exercise Holmberg, 1997'*  USA Within subjects  Some 2c 6° 1
Exercise Eggermont et al., UK RCT None 2b 6.5° 112
2010™"
Exercise Buettner and USA Within subjects  None 2c 6.5 20
Fitzsimmons,
2004'%
Cognitive Robichaud et al., Canada RCT Some 1b 11.5 40
stimulation 1994123
therapy
Cognitive Hong, 2011 Republic RCT None 2b 7 55
stimulation of Korea
therapy
Validation Toseland'>® USA RCT Some 2b 6.5 33
therapy
Pet therapy Kanamori et al., Japan Within subjects  None 2c 7 7
20012
Pet therapy Mossello et al., [taly Within subjects  None 2c 7 10
2011
Pet therapy Libin and USA Within subjects  None 2c 6 9
Cohen-Mansfield,
2004

NC, not calculated; NS, not significant.
a Outcome measure neither reliable nor validated.
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Separate Immediate Long-term Long-term

Therapeutic regime control group Immediate outcome  SES (Cl) outcome SES (CI)
Nine exercise sessions No NS (CMAI) 0.0 None NC

(0.4 t0 0.4)
Approximately No Significantly fewer NC None NC
156 sessions of a incidents of aggression
walking group on days group met
30 sessions of Social visit, outside NS (restlessness) NC NS NC
walking (7 weeks)
28 sessions of either  No NS a.m.: =0.1 None NC
morning or afternoon (-1.01t0 0.8)
exercise to music p.m.: 0.2

(-0.7t0 1)
20 session group Usual leisure activities NS 09(0.3t01.5) None NC
including sensory and (Revised Memory
social stimulation and Behaviour
over 10 weeks Checklist)
Culturally familiar Same familiar NS (total agitation, -0.3 None NC
environment from environment but depression, functional  (-0.7 to 0.1)
youth with sensory no activities capacity)
activities
Approximately Social contact NS (total agitation) NC None NC
208 sessions of (placebo), usual care
validation group (control)
therapy
Six sessions of No Mixed: significant Aggressiveness: None NC
animal-assisted improvement in -0.6 (-1.7t0 0.5)
therapy aggressiveness; activity  Activity: 0.0

disturbance NS (-1.0t0 1.0)

(BEHAVE-AD)

Nine sessions of pet ~ No NS NC None NC

therapy with either
dog or plush toy

One session each of ~ No Plush cat significantly ~ NC None NC
robotic cat and plush improved, robotic
toy cat cat NS
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RESULTS

emergent agitation.'?'#? One study of walking sessions three times per week (11 participants with
symptomatic agitation) found that there was less aggression on the days when the group met'*° and a
study on exercise sessions for people with severe agitation found no effect.'® Only one of these studies
looked at longer-term outcomes, and this was not significant.™’

® There is no convincing evidence that exercise as an intervention is therapeutic for agitation in
care homes.
The evidence is of generally low standard, precluding confident conclusions.
There is no evidence for other settings, and only minimal evidence (of no effect) in the longer term.

Dementia-specific therapies
Two studies of cognitive stimulation therapy, including one very high-quality study and one study of
validation therapy, did not find a significant decrease in agitation.'*'?

Secondary measures
One study investigated functionality using the Activities of Daily Living scale but found no
significant change.'*

e Qverall, there is too little evidence to make recommendations on dementia-specific therapies, but they
are not designed primarily to improve agitation and do not seem to improve it.

Pet therapy
Three very small, lower-quality studies looked at pet therapy in care homes and a day care centre,
including both real and simulated animals (e.g. toys or robots), and found mixed results.’?5'2®

® OQverall, there is too little evidence, of too low a standard, to make recommendations about the use of
pet therapy for agitation.

Training programmes for paid caregivers in care homes
Details of training programmes for paid caregivers in care homes are given in Table 12.

The effectiveness of training programmes for paid caregivers depends on what they are trained to do,
and the level of supervision provided. Training in both communication skills and person-centred care was
not effective when offered without supervision.'® 32 An extensive trial of emotion-oriented care, which
aimed to elicit residents’ feelings towards their dementia diagnosis and help them cope with it, alongside
promoting staff empathy, failed to find any significant results.”* However, motivating people with
dementia to improve their independence in carrying out activities of daily living (e.g. washing),

with supervision, significantly improved agitation in one level 2c study.'"

® OQverall, training staff without supervision seems to be less effective than training with supervision, in
both the short and the longer term.
® The evidence is generally of a low standard, precluding confident conclusions.

Changing the environment

Four small studies tested environmental interventions, with numbers ranging from 8 to 24 participants
(see Table 12).7337'3¢ None had a control group. One found significant improvements in agitation by
providing a wander garden for care home residents;"** a second found no significant improvements after
implementing a more home-like environment at mealtimes.”* Two small studies tested masking exits to
reduce absconding from unlocked doors, and found some improvements.'>'3¢

® Qverall, the evidence for environmental interventions is limited. Studies lack quality and are too small
and disparate to draw conclusions.
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Mixed interventions

In one very small study (with 16 participants), special care units compared with standard nursing care
improved severe agitation over 6 months (see Table 12).'* In simulated presence therapy, a tape
mimicking a telephone conversation with a family member is played at a time when the participant is
agitated, and the one study testing this found no significant results.”® A wayfinding intervention tested
whether or not training residents to find their way to their bedroom from the living area of their care
home would improve agitation, and found no significant effects initially but, by 3 months, those in the
intervention group were significantly more agitated."® Finally, one study testing a mix of psychosocial
interventions such as massage, and an intervention focusing on improving residents’ independence at
activities of daily living, did not find any significant improvements in agitation.’°

® There is not enough evidence to make recommendations on simulated presence therapy, wayfinding
or mixed activities.

Level 4 studies
Details of level 4 studies are given in Table 13.

Most level 4 studies which fitted our criteria had findings which were inconclusive or in line with the
higher-quality studies. They are listed in Table 73. Many of these tested activities, including pet therapy,

in care home settings.*>'*"'*® Only four had more than 30 participants and, as with the higher-quality
studies, they found for most activities a significant improvement in some aspects of agitation or a
reduction in the prescription of psychotropic medication.**5163184 | ow-quality studies of sensory therapies
had mixed results.'®'""8 As expected, masking exits meant that people tried to exit less often, although
putting tape in front of the exit to make a ‘two-dimensional barrier’ did not change the behaviour.s°"¢2

Two studies of aromatherapy'>®'*° found no significant effect on agitation. Light therapy remained
ineffective in lower-quality studies.''*° Unlike the better-quality studies, a lower-quality study of DCM did
not find a significant effect.”" In contrast, one low-quality, low number study of exercise,” two of
simulated presence®'® and one of home-like care'® were effective, unlike the higher-quality studies.
Special care units had mixed results, with the larger studies not showing an effect.’®'*!

In high-quality studies, training paid caregivers with supervision was effective, but this was not so in
low-quality studies.’*%°° The small, low-quality studies of training paid caregivers with supervision had
mixed results but most were negative.'?*%°2" Those of music therapy were small and not blinded to
raters, sometimes incorporated other interventions, and had mixed results.'s>"77.17°

Low-quality studies of individualised interventions were ineffective,'*">” as was individualised activity'>*
and dementia-specific therapies, which were sometimes used in combination with other therapies.'””:17818
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RESULTS

TABLE 12 Working through paid caregivers, without supervision; changing the environment; simulated presence
therapy; wayfinding; mixed interventions: effect on agitation in immediate and longer term

Degree of
Category of Author Country participant Level of Quality Total
intervention and year of origin  Study design agitation evidence score participants
Paid unsupervised ~ Magai et al., USA RCT None 2b 6.5 91
caregivers 2002
Paid unsupervised  Finnema et al., Netherlands RCT None 2b 8 146
caregivers 2005"°
Paid unsupervised Galik et al., USA Within subjects None 2c 6 46
caregivers 2008™"
Paid unsupervised ~ Matthews et al.,  Australia Within subjects ~ None 2c 6 40
caregivers 19963
Changing Detweiler et al., USA Within subjects None 2c 6 34
environment 2008'*
Changing Perivolaris Canada Within subjects ~ None 2c 6 13
environment et al., 2006
Masking exits Darby, 1990'* UK Within subjects Some 2c 6 9
Masking exits Hussian and USA Within subjects None 2c 6 8

Brown, 1987'3¢
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Separate Immediate Long-term Long-term
Therapeutic regime  control group Immediate outcome  SES (Cl) outcome SES (CI)
Non-verbal Educational NS NC NS (9,12, NC
communication skills training (placebo), 15 weeks)

training; no supervision usual care (control)

Whole staff ethos Usual care NS NC None NC
training, selected staff

intensive training,

groups and supervision

on emotion-oriented

care
Trained in restoring/ No Significant -0.2 Unclear NC
promoting functional improvement over (-0.6 to -0.3)
independence, plus time (unclear at
supervision which time point)
1-day workshop on No NS NC NS NC
person-centred care (4, 8 weeks)
Wander-garden No Significant NC None NC
available over improvement.
1 year Prescription of

neuroleptic

drugs/chemical

restrains p.r.n. NS
12 days of home-like  No NS NC None NC

environment for meals
with quiet background

music

Full-length and No Significantly improved ~ NC None NC
reversed mirror placed ward exits

over exit door

Masking tape in No Significant NC None NC
front of door improvement; but

improvement also
found for control
condition

continued

© Queen’s Printer and Controller of HMSO 2014. This work was produced by Livingston et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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.

45



46

RESULTS

TABLE 12 Working through paid caregivers, without supervision; changing the environment; simulated presence
therapy; wayfinding; mixed interventions: effect on agitation in immediate and longer term (continued)

Degree of
Category of Author Country participant Level of Quality Total
intervention and year of origin  Study design agitation evidence score participants
Simulated presence Camberg etal.,  USA RCT Not 2b 8 54
therapy 1999'3# specified
Special care unit  Bianchetti et al., Italy Within subjects Significant 2c 6.5 16

putting in place 1997'%
a variety of
interventions

Mix of activities of  Beck et al., USA RCT Some 2b 7 96
daily living, 2002'°

communication

skills and

psychosocial

activities

NC, not calculated; NS, not significant; p.r.n., as needed.
Note: studies demonstrating significantly effective interventions are highlighted in bold and those of interventions that
significantly worsened agitation are in green.
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Separate
Therapeutic regime  control group Immediate outcome
Simulated presence Crossover — neutral NS (total agitation)
tape at least twice per tape (placebo),
a day while CR usual care (control)
agitated
6 months in special  Standard nursing Significant
care unit with care improvement
multidisciplinary in agitation,
support prescription of

neuroleptic drugs/
chemical restrains
p.r.n. and restraint

use
60 sessions promoting  Social contact NS
either functional (placebo), usual
independence, care (control)

psychosocial
intervention or both

Immediate
SES (CI)

NC

-0.8

(-1.6 to -0.1)
Restraint -0.4
(-1.1 t0 0.3)
Psychotropic
-0.3 (-1 to 0.4)

NC

Long-term
outcome

None

None

NS
(1,2
months)

HEALTH TECHNOLOGY ASSESSMENT 2014 VOL. 18 NO. 39

Long-term
SES (CI)

NC

NC

© Queen’s Printer and Controller of HMSO 2014. This work was produced by Livingston et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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.

47



RESULTS

SUON

3UON

3UON

3UON

3UON

SUON

3UON

SUON

awodno
wia)-buo

pauasiom Ajpuediyubls

SN

SN

paquasald ssg| "u'ad
SJUIeJISI [EDIWBYD
/sbnup ondsjoinau

4o uondudsald “Jespun
1UBWIAINSEAW UoIRLIDY

10U pIp dUO
“Juswanoidwi 1uedijubis
punoy dnolb suo :paxiN

(Bullapuem) sul|aseq “sa
Juswanoldwi uediiubis

1uswaosdwi JuediubIs

Juswanosdwi JuediubIs

uone|ndiuew 3dadxa
IInwins |je Jo} uonebe ul
Juswanoldw Juedipubis

9W021No |jeipaww]

ON
ON

s3I
|eos pue Aiosuas

ON

2led
|ensn — JaA0SSOJ D)

pasAjeue jou
dnoib aled |ensn

ON

ON

9jesedas

(shep 05)
sajdpund Adesayy
uonepljen yum aled Aeq

Hop Adesayr
YHM UOISSIS 3UQ

SSILAIDE [RINYNdILOoY
JOOPINO JO SUOISS3S 7|

Jespun Ausnbauy ‘Alande
[njbuIUBSW SNONURIUOD
Buipinoid gnid

SUIUOW 9 JDAO 3|ge|ieAe
dpew sWall [euoiealnay

Adeiayy
jeul-Jie [euoneasnal
JO SUOISS3S Q|

Jeakh |
15e93] 1B IO} SANIANDe
[enosoydAsd Ajleq

32am Jad shep g ‘dnolb
[eosoydAsd e jo sieak 7

annendiuew “yiom ‘disnw
‘Ayuapl-4jas ‘buipesl
">se1 ‘|enos pale|nwiis
‘[eDOS BAI| :NWINS 1YbId
Jo uoneussaid 1oys

awibal dpnadesay

44

8¢

14}

06

Jespun

0¢

81l

91l

Evi

syuedpnied
|jejoL

OoN

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

24ed

Sy

9100s

3UON

3WOS

aWos

3UON

3UON

2Wos

3UON

JuedyIubIS

ueyIubIS

Apnis ul

inoy-yz Ayend uonedpnsed

(¥1/9> Bunes Ayjenb yum -a°1) sa1pnis ¢ [9A97 €1 319V.L

10} uoneyube
jo 9a1bag

612007 Adelsyy uonepijea

N ERERWIN

(116661
e 12 [1yainy>

a1 10C
NERER )

s»1900¢
"’|e 19 JBDI|OA

16661
‘Jaupeng

en700¢
"1e 19 3(eydS

1.¢00¢
"l 15 edsap

171200 ‘Buep
pue uewind

w0l0T e 12
p[aljsuB-Usy0oD

Joyiny

snid sanIAY

Adesayr
18d — ey

SAAIDY

SSMADY

SAADY

SAAIDY

SOIAIDY

SSMAY

SAAIDY

UOIUBAIRIU|
Jo Aiobaye)

48

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



HEALTH TECHNOLOGY ASSESSMENT 2014 VOL. 18 NO. 39

DOI: 10.3310/hta18390

panuiuod
UOUSAISIUI
|einoineYaq JO Jan1based pied
JISNW ‘|BIDOS JO SUOISSAS ybnolyy paJanisp
IN04 J9AlISp 0} DD 151600¢ uonusAlsul
SUON  juawanoiduwi JuediubIs ON pied paules} Jaydiessay /8€ ON g JuediIubIS "Je 15 pJe|jeg pasi{enpIAIPU
(SHPam ¢ '7)
panoiduil pajeybe wa|goud ayy
uoneybe 1S|IyM uone|INwnsS JO 3sned 1e pawie
JO uoneinp pue UOI}US}e ‘HOJUIO0D 0. 1107 — UOI UM
10U Inqg Adusnbai4 (uoneybe |e101) SN ON 1e pa1abie] SUoISSas XIS €€ SIA g awos "“le 15 plepag pasienpIAIpy|
wi9|qoud ayy
(3siiyy "6'9) }JO 3sned ie pawle
}4e1s 10y uoreybe Jo asned <, £00T ""e 19 — UOIUSAJIDIUI
SUON  juswsanoldwi JuediubIS  UOISSS uonedNnp3 1e pawie SUoIssas O /91 SIA g'g JuedIuUbIS  pIRlSUBIN-USYOD pasienpIAIpU|
9duaJald 0}
paydiew seniAde 6 v51100C Aunnoe
SUON (uoneybe |e10}) SN ON Ajprewixoiddy Y4 SOA SY SUON "’[e 39 10D pasijenpiApu|
Syjuowl 9 Jou Ing € 1e awoy JUSWIUOIIAUD 33I|-dWoy €5,.G00Z
SUON  juawanosduwi uediyubls  buisinu [euolnpel ] ul buinll dnoub |jews %4 SOA g'g SUON "“1e 19 SoY|IM 918D 9%I|-dWOH
pasAjeue Huidss|s srowoud 25661 1P 19
SUON  juawsanoiduwi juediyubls  jou dnoib jonuod 0} SUOISSDS dSIDIDXD 87 Ll SIA ¥ SUON nzewnpn 9s1D49X3
UOIUSAISIUI
(uoniubod DA 16,6002 [eanoineyaq
(syruow 9) SN ‘uoneybe [eyol) SN ON ,SH9IM T 4O S3PAd om | L9  PXIN S SUON "“je 18 sadiny snid INDQ
(1eapun Aousnbauly)
dnoib Adesayiewo.le
pue uonesisAuod ‘dnolb 05 L00T "B 19
SUON (josuod 'sA) SN Ajuo sbessel obessew Adessyrewoly 4 SOA S 9UON POOM||eWS Adessyrewory
|10 eqolof pue
216> |10 JOpuUIAe| UM abessewl
SUON SN |ensn —JsA0SSOID)  puey JO Ydes suolssas 7| €9 SIA g SUON &G00T 997 Adesayrewosy

awod3}no
wJ9)-buo

2W0d1No {)eipaww|

dnoub |os3u0d
9jesedas

awibai onnadesay) spuedpied

|elol

oJed 9100S
anoy-yz Aujend

Apms ui
uonedniyed
1o} uoneyibe

Jo 9a1bag

Joyiny

UoIUaAIRLU|
Jo Aiobaye)

© Queen’s Printer and Controller of HMSO 2014. This work was produced by Livingston et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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

49

addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science

provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
Park, Southampton SO16 7NS, UK.



RESULTS

SUON

3UON

3UON

3UON

3UON

3UON

(S499Mm 8) SN

SUON

awod)
wa)-buo

Bulussiom
Auswanoldwil Ji Jespun
1nq uoissaibbe |eguan
U0 103443 JuedIIubIS

(uoneyube [e101) SN

JuswaAoIdwi JuedIIubIS

Huluado
10op U0 128443 SN

Bunsay Joop ul
JuswaAoldwi JuediIubIS

Buixs ul
JuswaAoldwi JuediubIs

SN

Burussiom uediubls
pue syuswaroidull
uediubIs y1oq pamoys
SWIaY 3|BISANS [BNPIAIPU|

2W0d1Nno Jjeipawwi|

21D |ensn

aled awoy
Buisinu jeuonipel]

ON

ON

ON

ON

21D |ensn

oN

dnoub |os3u0d
9jesedas

SUOISS3S 7
01 dn ‘syluow 7|
1910 Adelsy disnip

papinold sanianoe
‘ate> Areuydpsipiinw
juanedur ,syoam g

papinoid saiiAlDe 'a1ed
Aseundidpsipinw yuanedul
jo shep o6 uelpa

Joop jo
U0y} Ul adey bupisey

loop 1xa
J9A0 pajuled jeinw ||lepA

loop 1xd
3Sew 0} pasn aiam Y1oq
pue “Jalueq yiop ‘pulig

SY98M € 104
Bunybi mojiak 1o an|q
P30 Ajlep ,sinoy Q1

AlAIDE OU Ja1uIm ‘AliniDe
Joopul Ja1uIm ‘Ajiaide

Ou Jawwns :|0Juod
!S39M ¢ 1O} Jauwwns

Ul SanIARDe JoopIno Ajled

awibai onnadessay )

09 SOA S'q 9UON
8Ll SOA S SUON
143 SOA 5SS edyiubis
(013 SOA 4 SUON
L SOA S SUON
L SOA S SUON
9¢ SOA G€E SUON
8l SOA 14 aWoS

aJed 9402s Apms ul
inoy-yz Ayend uonedpnied
1o} uoneyibe

Jo aaubag

(panunuod) (y1/9 > Bunes Aufenb yum -a71) sa1pnis ¢ [9A7 €1 319VL

50100C "Joxeg
pue 1a6pa

v91£00¢

‘puejeso |
pue uewdey>

£01£00¢
""Je 19 uosineq

2010661 ‘Z19jeyD

101E007 P03e3d
pue presury

Omemmm _‘
‘uosupIqg

651600C

‘’|e 18 JOOH ueA

851.00C
“le 32 supyled

Adeiayy disniy

saipAiRde snid aied
Areundidsipynin

Ssa1pAIe snid aued
Areundidsipyniy

SHX3 Bupyseln

SHX3 Bupyseln

SHX3 Bupyseln

Adeiayy 1ybi

Adeiayy 1ybn

UOIRUBAIRLU|
Jo Aiobaye)

50

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



HEALTH TECHNOLOGY ASSESSMENT 2014 VOL. 18 NO. 39

DOI: 10.3310/hta18390

panuiuod
(syyuow 7) SN uoIssaidap
Apueoiiubis pue usping DO shep z| 49n0 3snoy |einl
JI Jespun ‘(Aaixue 5 ‘uoneybe) ul aJed Aleul|didsipiaqul 2,.£002 'MeN
Ing panosdw]  JuswaAocsdwi JuedIUbIS ON snjd Adesayy JIsniy ¥l ON g€ SUON pue suojolg Adesayy 21NN
S3OOM 7 IS0 S|E}IDDI A lloz
SUON SN ON UIJOIA [BNPIAIPUI 991y 1 / SIA ¥ awos /e 13 x0D Adesayy d1sniA|
Jespun 0219661
pouad swi ‘Adelsyy ‘19doodnaxyId
SUON  1uswanoidwi Juediubls ON JISNW JO SUOISS3S DAl /T SIA ¥ awos pue suojo.g Adesayy d1snip|
SHIIM €
Jo4 39am Jad 2duo
(sinoineyaq annebau) ‘syuedpiyed oy paked 601.00C
SUON  juswanosdwi JuediubIs ON disnw Jeindod pade| 87 SOA q SUON “le 18 NZ Adessyy o1sniy
JISNW [e1IauWW0d
padey ‘sA ‘uepisNW e
(Buuspuem ‘Inoineysq Ag 21snw padey “sa ‘disnwi 501700C
SUON Buibus|ieyd) SN ON S| JO Y23 UOISSIS 3UQ 62 paxIA g d1429ds 10N ""|e 19 1elIdYS Adeltayr d1sn|N
shep aAINJaSUOD {7
Jano ‘awin uoneybe 10.900¢ ‘220194
9UON (Bullspuem) SN ON yead 1e dnoub buibuig ¥ SOA q ETIlelN pue e1sa7] Adesayy d1sn|p
Juswabebua
uleyuiew
01 ||e> suoyda|s}
Apeam ‘pamojjesip
SUOISSS
Jnnadessyy
paJnidnas S399M G 10} oM Jad 59,6007
ON ON ‘aled [ensn sawin dauy3 Adesayi dIsnip| ol ON [ 9UON e 19 104D Adesayp d1sSn|N

awo’no
wia)-buo

9W021No djelpawwi|

dnoub jonuod
9jesedas

awibai donnadesay

syuedpiied

|elol

a2Jed 9J10dS
anoy-yz  Aujend

Apns ui
uonednnied

10j uoneybe
Jo aaibag

UOIUBAIRLU|
Jo Aiobare)

© Queen’s Printer and Controller of HMSO 2014. This work was produced by Livingston et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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

51

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.



sisoubelp

eluswep yim 53

pue y> yroq buoddns

'SHSIA 943UdD d1ed-Aep |6
Aj91ewixolddy 99 ON g€ 9UON

Ajwey oy poddns

pue ‘Adesayy

,000C  Dii>ads enuawap
“|e 1o ss0ig  ‘SenlAlDe — U3yl0

uolssaJbbe jou g
JINOIARYS( |BID0S-UOU Ul
SUON  JuswsAolduwi Juediubis

sa.1uadhep
e aied [ensn

Ajiwey

9y} Joj poddns

snjd ‘Adesayy

(V007 Dlidads eruawap

Adesayy uonenwiis
aAubod Jo Adessyy
Jisnw Jayue snid dnoub

(uoissaidap pue uaping P Alowaw

9UON DD ‘uoneinbe) SN 1e Alenbal uaas poddns ,s1a1ed Jo Jeak | 9¢ ON ¥ SUON “Je 1o 49b19g  Jo Adelsyy disnip
S3ooM g
10} Aep A1ans ‘punoibpeq o V661
Ul JISNW dA1}BP3S ‘uRlsuIag
ON SN ON “SA JISNW 9AILRINWINRS 87 SOA z AUWIOS pue Jie;D Adesayy a1snip
buiyreq 5.1L661
SUON (uoneybe [e101) SN ON  9lym aduo pakeld dISn|A ¥l SIA (4 ETVeIN "“Je 15 sewoy ] AdeJays isnip
(saweb "H63)
saniAnoe |eisAyd SY99M g IO} oM +700¢
SUON  (j02u0d “sA Ayjigeut) SN Jnnadesay ) J1ad 221m1 Adeasyi dIsniA| €z SOA € SUON ""le 19 nzng Adetayy d1snip
dJIsnw pauiyaid 4o
Buibuis dnoub pue disnw
pa.iaa.d-uou Jo buluais
Buiussiom dnoub “sa D1snw patsgald
Auswanolduwil 4 Jespun Buiuassi| dnob “sa “disnwi
SUON 1NQ 199443 JuediubIs 2/ |ensn paJayaid [enpiaipul 9l SIA g€ SUON 0107 '2ueZ Adeiayy aisnin

046 [o1u0d awibai onnadesay) spuedpiaed aJed 8102s Apms ui
9)esedas |erol Jnoy-pz Aujend uonedpnsed

92W0d)No Jjelpawwi] oyiny UoijuaAI=lu|

Jo Aiobaye)

10} uoneube
jo 9a1bag

(panuiuod) (y1/9> Bunes Aujenb yum -a71) sa1pnis ¢ [9A97 €1 319VL

RESULTS

52

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



HEALTH TECHNOLOGY ASSESSMENT 2014 VOL. 18 NO. 39

DOI: 10.3310/hta18390

psnunuod

3UON

(shep €)
Bullspuem gN

SUON

(Sfeam z1)
1uswaosdwl
edyubis

3UON

3UON

3UON

SUON

3UON

awodno
wia)-buo

JusWwaAosdwi JuediIubIS

(BuLispuem) SN

SN

das|s/uoneybe ui
JuswaAosdwi JuediIubIs

sishjeue areudoiddeu)
SN @ouequnsip Auaide
‘(u19seq ‘sa uoissalbbe)
Juswanoldwi uediiubis

,slapuodsal

yb1y, pardaas aulu

Jo} uoneybe [eqaA ul
JuawaAosdwi Juediubis

SN

Juswanoldw Juediubis

9W0d)No Jjeipawwi|

ON

pauodalun sjielag

oled
|ensn — J9AOSSOJD)

°Jed |ensn

ON

pasAjeue 1ou
dnoub aled |ensn

ON

ON

SUOIUBAIR}UI
|euonednd>0
J14Dads-uoN

dnoub josuod
9jeiedas

(4N fousanbauy)
paienbe yo s|iym Adessyy
9>udsald paje|nwis

abessew pue ainssaidnoe
100} }JO suoIssas Ajiep 01

yono} dinadesayy
SUOISSas | ‘abessew
puey jo suoissas Ajiep o

syeam 7|
10} >9am Jad sawi} 931y}
10 9DUO JBYHD :U3|9ZI0US

S399M 1 Jan0 UdNo}
Buijeay o suoissss gz

S¥99M 9 JaNO abessew
puey Jo suolssas g¢

skep Q| JaA0 asiou
SHYM }O Su0Issas 1yb13

o3pIA
9DUDSIUIWBS SAIRIDIU|

so|dipund 1gD pue
Buluies) j4e3s ‘uoneNWINRS
aAubod ‘Adessyy disnw
UOI}RUIQUIOD JO SYIUOW 9

awibai

0l

81l

8l

ov

9l

9¢

6V

anadesay] sjuedpnied

|eyol

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

24ed

9100s

awos

aWog

3UON

3UON

3UON

3UON

uedyubIs

SUON

SUON

Apnis

noy-yz Ayend uonedi tmn.

10} uoneyube
Jo aa1bag

8,566 "AI|Ysy
pue SPOOAA

9516661
"’Je 12 pueayINg

519661
" 19 19pAus

+21800¢C
"|e 19 AJ|IN

£21900¢
‘uuewlaH

pue buepp

221010¢
“|e 12 Nzns

1819661
‘“Je 39 oibing

0s1 L 10C
‘aleH pue ||eH

611 10¢C
'}Sq0id pue
YHoMIB]-1aydsly

Joyiny

Adesayy adussald

paiejnwis

Alosuas

Klosuas

Klosuag

Klosuas

Klosuas

Kosuas

2DUIDSIUILIRY

HJDV3IL - _Y10

UonUAAIRIU|
Jo Aiobaje)

© Queen’s Printer and Controller of HMSO 2014. This work was produced by Livingston et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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

53

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.



RESULTS

(Yruow 1)
JuswaAosdwl
eyIubIS

(SY99M 1) SN |uo
‘panosdwi dnolb
9UO — PaXIN

(syruow 9) SN

3UON

3UON

3UON

SUON

awodno
wia3-buo

N

SN Suo ‘panolduwil
dnoub suo — paxin

SN

SN Audeded jeuonouny
'9sN juleJSaI pUB

"uvJrd suledisal [edlwRYd
/sbnip ondajoinau jo
uondudsaid ‘uoneube ul
Juswanoldwi JuediubIS

SN

(uoneybe [e101) SN

1uswaAosdwi JuediIubIS

2W0d)No Jjelpawwi]

ON

21D |ensn

°2JBd [ensn

ON

Hun
[ednuap! Ajjedishyd

aled
Buisinu piepueis

ON

046 [o1u0d
9jesedas

swordwiAs
|einoiAeyaq o} yoeolidde
paseq-19> ul pauredL

sdnoJb wopueJ-uou oM}
Joy “Inoineyaq buibusjieyd
Uo suoIssas buluiely Ino4

poddns

J93d uanib Ajjeuonippe
dnoub suo Ajuo
2/ed Ul paulesy dnoib suQ

poddns
Aeuljdpsipinw yum 1un
21ed |eads ul syluow 9

UONBINWIS JO S[9AI|
a1eudoidde uo sndoy
YHM Hun aled [enads

1oddns
Areuydpdsipinui yum yun
2Jed [eads ul Syuow g

ade) aouasaid
paie|nuiIs UoISSas auQ

awibai snnadesay

9¢

Jlespun

ELl

S5

8l

99

€l

syuedpnied
jejol

SOA

SOA

SOA

SOA

SOA

SOA

SOA

2J4ed

SC

S'S

Sy

Sy

2100S

SUON

WS

3UON

d1410ads 10N

SUON

d149ds 10N

WS

Apnss ul

anoy-yz Ayend uonedpnsed

(panunuod) (y1/9> Bunes Aujenb yum o1 salpnis & |9A97 €1 319V

10 uoneyube
Jo aa1bag

»61£00¢C
R ERENl)

mmF.VOON
[e 39 |liyisy

261£00¢
"*|e 12 uosineq

1618661
NCEERIEIEL

0618661
’|e 19 UOIMET

6213661
"’|e 19 1uosl4

8811 00¢
/e 39 BN

uolisinedns
INOYHM

‘19D ul sisnibased
pied buluie

uolisinedns
noyum
‘InoiAeyaq
Buibua|ieyd
ul s1anibaled
pied Bujuies)

uoisinedns

pue noddns
UM S|iiys

24D Ul sianbaled
pied buluie

SUOIIUBAISIUI
jo Ayauen

e 2de|d ul bumnd
Jun aJed |enads

SUOIUSAIR}UI
jJo A1suen

e 2oe(d ul bumnd
Jun aJed |enads

SUOIUSAIRIUI

Jo A1suen

e ade|d ul bumnd
Hun aJed enads

Adelssyy aouasaid
paieinwis

uonuUAAIRU|
Jo Aiobaye)

54

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



HEALTH TECHNOLOGY ASSESSMENT 2014 VOL. 18 NO. 39

DOI: 10.3310/hta18390

panuiuod
buin|

(skep o1) Ajiep o samianoe
uiebe aseanu dn-mojjoy bulures 119y} anoadwil
pIp Jnoineyaq 1qey snjd ‘sduspuadapul 0} AMd 1eAow
SAidnIsSIp panosdwi |euonduny bunowoud 6616661 0} Sionibased

ng Jespun Inoineysq aandnisiqg ON /Bulio}sal ul paues 8 SOA z SUON "e 1o siaboy pied buiuies|
Buiny|

(syruow 9) Ajiep jo sanianoe
PaUSSIOM BUO SUOISS3S JUSWDIOLHUIDI J13y1 anosduwl
‘panoidull snjd ‘sduspuadapul 0} d\\d 91eAiow
ainseaw [euonouny buowoud 46,0007 01 sianibased

9UO :pPaxIN Jespun 9JED [BNSN /buiolsal ul pautel| 09 SOA Sy SUON "“1e 19 S||I9M pied buluies|
uolsiaadns

spafgns INOYUM ‘a4ed

uiyum pashjeue 2UIIN0J 2Jed-§|3s 16,9007 paJiuad-uosiad

Ajuo Ing — (aied>  pigiowalid 03 JejiwiS Jow ‘UasUI[ pue ur sianibaied

SUON SN [BNSN) J9A0SSO4D  9q 03 uejd aued pabueyd 0z SOA % SUON  PJRlSUBIN-UBYOD pied buiuies|
SuejsISse uolsinadns

Buisinu 03 papedsed INOYUM ‘34D

'a1ed paJjud-uosiad paJjuad-uosiad

uo buiuies} Jnoy-g 06,2107 ul sianibaled

SUON SN ON USAIB SasINU Jje1S Z01 SOA g'q SUON "Ie 19 1uepIS pied buiuies|
uolsiaadns

Yrm ‘aled

|0JIUOD UBY1 SWOOJ uolsinadns Ajpeamiq Jo <6.1007 paJiuad-uosiad

Ul papN|I3s pue pes ss9 suoIssas 9z ‘buluueld aied ‘B1aq|leH ur sianibaied

SUON  uawanoiduwi Juediubls 9JED |BNSM  |BNPIAIPUI 3SN O} paulel| 44 SOA % SUON pue biagp3 pied bujuies |

awod3}no
wJ3)-buoq

2W0d21Nno |jeipaww]

dnoub |os3uod
ajeiedas

awibau onnadessay

syuedpiped
|ejol

oJed
noy-yz

9J00S
Ayjend

Apnis ul
uonedpied

1o} uoneybe
Jo 2aibag

Joyiny

UORUAAIBIU|
Jo Aiobaye)

© Queen’s Printer and Controller of HMSO 2014. This work was produced by Livingston et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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

55

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.



RESULTS

‘enuawap yum ajdoad ‘gand ‘papaau se “utard ‘quediyiubis Jou ‘SN anibaled ‘5o

uolisiniedns

(S499Mm ) noyIMm
SEIVENTeIN Bunspuem ‘ajes buuspuem
sjuresisal |edishyd PBUISIOM SYUIRIISI }JO Juswabeurw 02661 e 18 a¥ew pue
‘SN uoneyuby [edi1sAyd ‘SN uonenby ON 9JES UO UOISS3S 9UQ Jespun SOA € SUON  P|aljSUBA-USYOD  MoOJje 0} bululed]
uolsinadns yim

1oddns “Juswabeurw

J193d uanib Ajjeuoinppe |einoineyaq

(syruow 9 (34 dnoJb suo ‘Juswsbeuew 002800¢ ul sIanb

pue €) SN 4o Ayjenb ‘uoneynbe) SN aled |ensn |ednoineyaq ul paulel| 9/ SOA 7 awWos ""|e 19 IISSIA pied buluies)

awodno aW02}N0 d)eIpawwy] dnoub josuod awibai dnnadesay] sjuedpnied aled 2102S Apnis ul loyiny UOIJUBAIRLU|
wual-buo 9jesedas |erol Jnoy-yz Ayjend uonedpied Jo Aiobaye)

ioj uoneyibe
Jo 9a1bag

(panuipuod) (71/9> bunes Ayjenb yum -o1) saipnis ¢ 997 €1 319V.L

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

56



DOI: 10.3310/hta18390 HEALTH TECHNOLOGY ASSESSMENT 2014 VOL. 18 NO. 39

Chapter 5 Health economic analysis

Introduction
In the study protocol we planned to include the following in the health economic analyses:

1. A systematic review of cost and cost-effectiveness studies of non-pharmacological interventions for
reducing agitation in adults with dementia.
2. A detailed costing exercise to evaluate the NHS costs incurred by the provision of each of the
interventions considered in the effectiveness review.
3. Construction of a de novo cost-effectiveness model to assess the cost-effectiveness of
non-pharmacological interventions to reduce agitation in dementia. To do this we would:
— Design an appropriate model to characterise the health states of agitated patients. The proposed
design was a Markov model allowing transition between agitation states.
— Populate the model using data from published studies and routine sources.
— Relate intermediate agitation outcomes to final outcomes, ideally expressed in terms of
quality-adjusted life-years (QALYS).
— Identify which parameters are uncertain and which are important drivers of cost-effectiveness.

As explained below, we identified few economic studies in the systematic review for number 1.

As described in the effectiveness review, we identified a large number of interventions that had been
evaluated and many of them were found to have no impact on agitation. In the costing exercise we
undertook for number 2, we included only interventions that were shown to have a significant impact on
agitation in our effectiveness review. This was because it is unlikely that additional data on the cost of
ineffective interventions would affect whether or not these interventions would be implemented.

During the completion of number 3, we encountered a number of problems that limited our ability to
meet the original aims described above.

First, as evidenced from our literature review, we found no studies that evaluated the impact of
interventions in terms of QALYs. As a consequence we undertook two analyses. The first was a
cost-effectiveness analysis measuring cost-effectiveness using intermediate outcome measures, that is

to say measures of agitation reported in the effectiveness studies included in the systematic review

(e.g. incremental cost per unit improvement in CMAI score). This allows us to examine which interventions
for managing agitation represent the best value for money among all such interventions, but it does not
allow us to say whether or not any of these interventions are good value for money for the NHS because
cost-effectiveness thresholds for these outcomes do not exist. The second analysis we undertook was a
cost—utility analysis, seeking to measure the impact of interventions on QALYs. We did this using a
two-stage process. At the first stage, we evaluated the impact of the interventions on measures of agitation
(e.g. NPI agitation scores), as in our effectiveness review. At the second stage, we used supplementary data
to model the impact of changes in agitation on QALYs. We identified a single data source we could use for
this analysis — the LASER-AD (London and the South-East Region — Alzheimer’s Disease) study.'® This was a
cohort study of patients with Alzheimer’s disease from London and the south-east region of the UK, who
were followed for 54 months. At the last follow-up point in the study, data were collected on NPI agitation
scores and a measure of health-related quality of life for people with dementia — the dementia quality of life
(DEMQOL) system. We used recently published methods to convert DEMQOL-Proxy values submitted by
carers into utilities suitable for estimating QALYs. This approach provided a method for estimating the
impact of interventions on QALYs, but it limited the studies we could include in the cost-effectiveness
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analysis because we could use only studies that evaluated intermediate outcomes using the agitation
measure recorded in the LASER-AD study, that is to say NPI agitation scores.

Second, we found no studies that evaluated the impact of non-pharmacological interventions on the full
range of health and social care costs associated with agitation that would be relevant in a UK context. As
above, we undertook two analyses. In the cost-effectiveness analysis, which we undertook for all effective
interventions, we only included intervention costs, assuming that the impact of the interventions on the
costs of managing agitation would be zero. For the cost—utility analyses, we adopted the same two-stage
process we used to estimate QALYs, first evaluating the impact of interventions on agitation, and then
using the LASER-AD study to model the impact of changes in agitation on health and social care costs
(which are covered comprehensively in that study). This allowed us to account for the impact of
interventions on a comprehensive range of health and social care costs but, as above, it limited the
interventions we could evaluate.

Third, with regards the time horizon of our model, as evidenced in the effectiveness review, we found

very little evidence supporting the long-term effectiveness of interventions. In the effectiveness review,
four types of intervention had a significant effect on agitation. In the case of activities, only two studies
measured agitation after the intervention period, at 1 week®® and 4 weeks*® afterwards, and neither
continued to be effective at those times. For music therapy, three studies measured longer-term outcomes,
at 3 to 8 weeks beyond the end of the intervention,>*¢%%? and none continued to be effective. For sensory
interventions, three studies evaluated outcomes beyond the end of the intervention period, between 1

and 3 weeks later;®*54%8 there was some evidence that the interventions continued to be effective at that
time. In terms of person-centred care and communication skills and DCM, six studies found the
improvements in agitation that persisted up to 6 months beyond the end of the intervention.”>7.79882

In the cost-effectiveness analysis, we limited the time horizon to the time period used to measure outcomes
in each study included in the review; where short- and long-term outcomes were reported, we focused

on the long-term outcomes. In the cost-utility analysis, given that we found no evidence of effect of
interventions beyond 1 year, we limited our time horizon to a 1-year period. In this period we accounted
for the time it takes from the start of when the intervention is delivered until the benefits are achieved,
and for the time it takes beyond the end of the delivery of the intervention for the effects to diminish.

Fourth, we were unable to find any data on the movement between agitation states over time. This meant
that it was not possible to measure value for money in the cost—utility analysis using a Markov model, as
originally planned. In the LASER-AD study, NPI agitation scores were measured at repeated points in time,
but the time period between measurements was 12—-18 months, and what happened between those times
was unknown. In our cost-utility analysis, we used a different modelling approach that accounted for the
impact of interventions on agitation levels over a 12-month period, and consequent improvements in utility
and decreases in health and social care costs achieved before agitation levels were assumed to return to
the original levels.

The upshot is that we completed number 3, but we did it using a different approach than originally
anticipated in the study protocol. For the interventions identified as being effective in the systematic
review, we undertook a cost-effectiveness analysis measuring the incremental cost per unit improvement in
agitation. We also undertook a cost-utility analysis measuring the incremental cost per QALY gained, but
we were limited in the interventions we could evaluate using this approach.
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Aims
Accounting for the above, the aims of the health economic analysis were to:

1. review cost and cost-effectiveness studies of non-pharmacological interventions for reducing agitation
in adults with dementia

2. undertake analyses of the cost of non-pharmacological interventions for reducing agitation in adults
with dementia

3. undertake a cost-effectiveness analysis of non-pharmacological interventions for reducing agitation in
adults with dementia, measuring the incremental cost per unit improvement in agitation

4. construct a cost-effectiveness model to undertake a cost-utility analysis of non-pharmacological
intervention for reducing agitation in adults with dementia, measuring the incremental cost per
QALY gained.

To achieve the fourth aim we were required to:

5. undertake an analysis of health and social care costs associated with agitation
6. undertake an analysis of the change in health-related quality of life associated with agitation.

The methods and results for each of these components are described separately below.

Systematic review of cost and cost-effectiveness studies

Methods

We undertook a systematic review of cost and cost-effectiveness studies of non-pharmacological
interventions for reducing agitation in adults with dementia. Studies with analyses of costs and
cost-effectiveness identified using the strategy described for the effectiveness review were included. In
addition, we searched (on 13 March 2012) the NHS Economic Evaluation Database, the HTA programme
database and the DARE using the search terms agitat* and dement*. Reference lists of included papers
were searched by hand. Our inclusion and exclusion criteria were as described for the effectiveness review
above, plus we only included studies that examined the cost and/or cost-effectiveness of interventions. In
particular, we rejected studies that were not attempting to reduce agitation, that were not undertaken in
people with dementia, that were not non-pharmacological, and that had no health economics component.

NP and SM devised the search strategy. NP conducted the searches and screened the abstract and full text
of identified papers. Where inclusion was unclear, this was discussed with SM. NP extracted the data
from the included papers.

The quality of the included studies was assessed by applying them to the Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) checklist.2%?

Data were extracted from the included papers on:

type of analysis (e.g. cost analysis, cost-effectiveness analysis)

descriptors of the intervention and comparator

categorisation of the intervention, using the same taxonomy that was used in the effectiveness review
country in which the analysis was undertaken, the currency and the study year

cost components included in the analysis

time horizon

summary economic measure
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results, and
® how uncertainty was analysed.

To inform our subsequent analysis, we were particularly interested in studies that had measured outcomes
in terms of QALYs, that measured health and social care costs comprehensively from a UK perspective,
and that measured cost-effectiveness over a long time period.

Results
Cost-effectiveness data from pre-existing studies were limited. We found 688 potentially relevant records,
excluded 679 abstracts and seven full papers, and included two papers in the final review (Figure 2).2%32%4

These studies were, first, a US blended inpatient and outpatient programme to reduce hospitalisation,?®®
and second, an Australian comparison of DCM and person-centred care programmes (Table 14).2°* The
first study is a standalone study. The second study is linked with a clinical trial included in the

effectiveness review.

Comparing each study with the CHEERS checklist (see Appendix 4, Tables 29 and 30), the first study was
deemed to be low quality due to the extent of missing details about the analysis, and its limited scope. The
second study was deemed to be of medium quality; the study was well described but limited in scope.

The range of cost components included in both studies was narrow; the first study included only hospital
costs, and found that for $1000 of expenditure, the blended inpatient and outpatient programme
produced a change of 0.89 in the CMAI scale, compared with 0.27 for the inpatient programme. The
second study included intervention costs and pharmaceutical use and a univariate sensitivity analysis. This
measured the cost per CMAI point averted, compared with usual care immediately and at follow-up.
Person-centred care costs were A$8.01 immediately, and A$6.43 at follow-up, and DCM costs were
A$48.95 and A$46.78, respectively. In both cases, it was difficult to identify if the intervention was
cost-effective because the cost-effectiveness threshold for the summary economic measure is unknown.

687 records identified through 3 records identified
Centre for Reviews and via effectiveness
Dissemination (CRD) database review
h 4 h 4
r[ 688 records with ]
duplicates removed - N
679 abstracts excluded

Initial (not attempting to reduce

screening of < .| agitation, not undertaken in

abstracts "l people with dementia, not

non-pharmacological, no
health economics component)
y,

v

:[ 9 full papers retrieved ]

~N

( 7 full papers excluded

(not attempting to reduce
Review of full / agitation, not undertaken in
papers people with dementia, not

\ 4 L non-pharmacological)
\[ 2 full papers included ]

FIGURE 2 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram for review of cost
and cost-effectiveness studies.
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In terms of informing our de novo cost-effectiveness model, neither study measured cost-effectiveness in
terms of QALYs, neither considered a comprehensive range of health and social care costs, and neither
was UK based. In both studies, the time horizon was <1 year.

Analysis of the cost of non-pharmacological interventions

Methods

We calculated the NHS and Personal Social Services (PSS) costs in 2011 GBP incurred in the provision of
every intervention identified in the effectiveness review that had a significant impact on agitation, where
there was evidence that the intervention type had a positive impact on agitation (30 interventions in total).
We did not calculate costs for ineffective interventions, as it is unlikely that they would be implemented
and so further analysis would be redundant.

Resource use was determined by the intervention descriptors in the included studies. The cost components
included in the analysis were limited to the components of the intervention described in each study. The
main cost components were staff costs, usually nursing staff. For UK studies, it was usually possible to
identify the type of staff involved. For non-UK studies, we made assumptions about the type of staff who
would typically be involved if the intervention were provided in the UK context. Durable items were
generally inexpensive (e.g. a CD player), and we assumed that these items did not last beyond the end of
the intervention described in the study. For group interventions, we calculated the total cost of the
intervention and then divided this by the group size as reported in the study. Unit costs were taken from
market prices and routine sources. Where cost components were not adequately described, or unit costs
were not directly available, we selected the unit cost based on the closest similar service or item from
available published unit cost estimates.

Results

We calculated the costs of 30 interventions from 26 studies that had a significant impact on agitation
(see Appendix 5, Tables 31-34 and Box 1 for further details).3749:>254.57.6163.64.66.69.71-82 C st ranged from
£80 to £696 for activities, from £13 to £27 for music therapy, from £3 to £527 for sensory interventions
and from £31 to £339 for training and supervising paid caregivers in person-centred care or
communication skills, with or without behavioural management training, and DCM. Costs for individual
studies are reported alongside the results of the effectiveness review in Tables 7-5.

Cost-effectiveness analysis of non-pharmacological
interventions for managing agitation

Methods

We calculated the cost-effectiveness of non-pharmacological interventions for managing agitation using
the results of the cost analysis described in the previous section. These costs were combined with the
outcomes obtained from the effectiveness review to measure the incremental cost per unit improvement in
agitation. Effectiveness was measured using difference-in-differences, that is to say the before-and-after
change in outcomes in the intervention group minus the before-and-after change in outcomes in the
control group. We limited the time horizon to the time period used to measure outcomes in each study
included in the review; where short- and long-term outcomes were reported, we focused on the long-term
outcomes. As in the effectiveness review, we recalculated some study outcomes, for example for studies
including intervention and control groups but not directly comparing them. Cost-effectiveness was
computed by dividing the unit cost of each intervention by the change in agitation outcome. While
providing a measure of cost-effectiveness, the analysis is limited in its usefulness for the following reasons:

® Incremental costs are measured in terms of the costs of the intervention only; costs incurred from
managing agitation are not included. As discussed above, this is because data were not available on
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the health and social care costs associated with managing agitation. We provide new estimates for
these costs (see Results, below), but their application is limited because they can be applied only to
interventions that are evaluated intermediate outcomes using the agitation measure recorded in the
LASER-AD study, that is to say NPI agitation scores. If, as is shown below, health and social care

costs decline when agitation is reduced, then measuring the incremental costs of an intervention in
terms of the direct costs of the intervention only is likely to overestimate the incremental costs of

that intervention.

Incremental effectiveness is measured in terms of the unit improvement in agitation. As discussed
above, this is because data were not available on the QALYs associated with managing agitation. As
with the health and social care costs, we provide new estimates of the utility associated with different
levels of agitation (see below), but the application of these is also limited because they can be applied
only to interventions that are evaluated intermediate outcomes using NPI agitation scores. Focusing on
improvements in agitation means that comparisons with other interventions are limited: first, it is not
possible to compare non-pharmacological interventions for managing agitation with interventions for
other health problems because the outcomes are not commensurate; second, several agitation
measures are used in the studies included in the effectiveness review, and it is not possible to make
judgements about the relative effectiveness of interventions that are evaluated using different agitation
measures because the measures are not commensurate.

Third, incremental cost-effectiveness is measured in terms of the incremental cost per unit
improvement in agitation. This allows us to make limited judgements about which interventions for
managing agitation represent the best value for money among the interventions included in the
effectiveness review — the interventions with the lowest incremental cost per unit improvement in
agitation, where agitation is measured using the same outcome measure — but it does not allow us
to say whether or not any of these interventions are good value for money to the NHS because
cost-effectiveness thresholds for these outcomes do not exist.

As explained, in the following sections we present a framework for undertaking cost-utility analyses of
interventions for managing agitation that includes the full range of health and social care costs and
measures outcomes in terms of QALYs.

The results of the cost-effectiveness analyses are reported in Table 15. Of the 30 effective interventions for
which we calculated costs in the previous section, relevant outcomes were quantitatively reported in the
published studies for 23 interventions.#349:3254,57.61.6364.6669.71-82 ;tcomes were measured in terms of the
CMAI (11 interventions), the modified CMAI (five interventions), CMAI subscales (two interventions) and
the CMAI-Short form,*° Pittsburgh Agitation Scale,?*®> Agitated Behaviour Rating Scale,?*® Agitated
Behaviour in Dementia?®” and the Ryden Aggression Scale (all one study each).?®® Table 14 reports the
change (difference-in-difference) in these outcome measures, computed for each intervention.

Cost-effectiveness is reported as the incremental cost per unit improvement in outcome. It is not
appropriate to compare interventions that are evaluated using different outcome measures because the
outcomes are not commensurate. As noted, the most common outcome measure was the CMAI. Among
the 11 interventions that were evaluated using this measure, the incremental cost per unit reduction in
CMAI score ranged from £162 to £3480 for activities, £4 for music therapy, from £24 to £143 for sensory
interventions and from £6 to £62 for training paid caregivers in person-centred care or communication
skills with or without behavioural management training, with supervision, and for DCM.

These findings suggest that, among the different types of interventions included in the effectiveness
review that measured outcomes in terms of the CMAI, music therapy and training paid caregivers in
person-centred care or communication skills with or without behavioural management training, with
supervision, and for DCM appear to be the most cost-effective options. However, as we have pointed out
above, it is not possible to say whether or not they represent good value for money to the NHS, because
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we do not know what the NHS is willing to pay is for a one-unit reduction in CMAI score (i.e. we do not
know what the cost-effectiveness threshold is). We explore this issue in more detail the following sections.

Analysis of health and social care costs associated
with agitation

Methods

We calculated the NHS and PSS costs associated with different levels of agitation measured by the NPI**°
agitation scale using data from a cohort study of patients with Alzheimer’s disease.?’® The LASER-AD study
recruited 224 people with Alzheimer’s disease between July 2002 and January 2003 from London and

the south-east region, UK, and followed them for 54 months. Data on NPI agitation scores and health

and social care resource use were collected at baseline (recruitment) and 18, 30, 42 and 54 months.

One hundred and eleven participants had died by 54 months; our data set had 695 data points

(person follow-ups).

Resource use was measured using the Client Service Receipt Inventory, amended for use with older
people,?'" for the previous 3 months from participant responses and caregiver reports on where the person
was living (at home; in residential respite care; in day respite care; in a residential home; in a nursing
home; in sheltered housing; in supported (extra care sheltered) housing; or in hospital awaiting
placement), and their contacts with health and social care services [general practitioner (GP), practice
nurse, district nurse, dietitian, community psychiatric nurse, home help, meals on wheels, physiotherapist,
chiropodist, optician, dentist, audiologist, psychologist, psychiatrist, day centre, hospital outpatient visits
and inpatient stays].

We applied unit costs from routine sources®'? in 2011 GBP and calculated 3-month costs for each
participant at each follow-up point. We then pooled these data and analysed the 3-month costs by
agitation level, controlling for a range of covariates including the follow-up point, and adjusting for
individual-level clustering.

Agitation was measured according to the NPI agitation score at each follow-up point, which could take
one of nine values (0, 1, 2, 3, 4, 6, 8, 9, 12), with higher values indicating more severe levels of agitation.

To account for the skewness of the cost data, we regressed the 3-month total cost variable against the
agitation measures using a generalised linear model with gamma family and log link,?'* controlling for sex,
age at baseline (50-59 years, 60-60 years, 70-79 years, 80-89 years, 90-99 years), cognitive impairment
[measured according to Mini-Mental State Examination (MMSE);*'* severe <9 points, moderate

10-20 points, mild 21-30 points], and follow-up point (baseline, 18 months, 30 months, 42 months,

54 months). We adjusted for clustering by participant. We calculated predictive margins for NPI agitation
scores; these are the predicted 3-month health and social care costs by NPI agitation score, controlling for
the covariates.

Results

The unit costs we applied to the resource use data in the LASER-AD study are in Table 16. Unadjusted
mean SD and median (interquartile range) 3-month costs across all 695 observations were £7749
(£10,273) and £6814 (£1073 to £9757), respectively (Table 17). Unadjusted costs increased with agitation.
The 3-month cost data were highly skewed (Figure 3).

Descriptive statistics for the variables used in regression analysis are given in Table 18. The mode and
median NPI agitation score are 0 and 17, respectively. The majority of the sample was female, and aged
> 70 years. In 21% of observations, the patient had mild cognitive impairment, compared with 35% for
moderate cognitive impairment and 44% for severe cognitive impairment.
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TABLE 16 Unit costs used in analysis of data from LASER-AD study

GP

Practice nurse/district nurse
Dietitian

Community psychiatric nurse
Occupational therapist
Home help

Meals on wheels
Physiotherapist
Chiropodist

Optician

Dentist

Audiologist

Psychiatrist
Psychologist

Day centre

Hospital outpatient visit
Hospital inpatient stay
Residential respite care
Day respite care

Part Il residential home
Nursing home

Part Il sheltered housing

Supported living part Il and a half

Hospital awaiting placement

36.00
60.00
35.00
50.00
82.00
27.00
6.14
34.00
31.00
57.00
92.00
67.00
418.00
135.00
34.00
100.00
321.00
104.71
95.71
519.00
741.00
155.00
418.00
321.00

Per surgery consultation
Per hour
Per hour
Per hour
Per hour
Per hour
Per meal
Per hour
Per hour
Per contact
Per contact
Per contact
Per contact
Per hour
Per visit
Per visit
Per day

Per overnight stay
Per day

Per week
Per week
Per week
Per week

Per day

Curtis®™
Curtis®™?
Curtis®™
Curtis®™
Curtis®'?
Curtis®
Curtis®™?
Curtis®™?
Curtis®™
NHS Reference Costs?'
NHS Reference Costs?'
NHS Reference Costs?'>
Curtis®™?
Curtis®™
Curtis®™
Curtis?'?
Curtis?'?
Curtis®
Curtis®
Curtis®™
Curtis®™
Curtis?'?
Curtis?'?

Curtis?"?
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TABLE 17 Summary statistics for total 3-month cost per person

Total 3-month cost per person (2011 £)

NPI agitation score Mean SD Median 25th percentile 75th percentile Observations

0 7054 10,833 3490 762 9111 314
1 5649 6066 5588 667 8037 68
2 7386 8607 6832 2137 9772 60
3 7413 5770 7054 2272 9769 51
4 6977 5838 6892 1699 9682 60
6 8831 10222 6912 2430 9757 57
8 10,572 12,174 7769 5904 10,633 45
9 11,647 10325 9847 4504 16,182 12

12 15266 19,018 9198 6781 11,117 28

Al 7749 10273 6814 1073 9757 695

40

Per cent

-

0 10 20 30 40 50 60 70
Total 3-month cost per person (2011 UK£000)

FIGURE 3 Distribution of total 3-month costs per person in LASER-AD (695 observations).
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TABLE 18 Descriptive statistics of variables used in regression analysis (695 observations)

Variables Frequency Per cent

NPI agitation scores

0 314 45
1 68 9
2 60 8
3 51 7
4 60 8
6 57 8
8 45 6
9 12 1
12 28 4
Sex
Male 195 28
Female 500 72

Age category (years)

50-59 10 1
60-69 52 7
70-79 258 37
80-89 307 44
90-99 68 9

Cognitive impairment

Mild (MMSE 21-30) 148 21
Moderate (MMSE 10-20) 243 35
Severe (MMSE <9) 304 44
Follow-up
Baseline 203 29
18 months 165 23
30 months 132 19
42 months 110 16
54 months 85 12
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Based on the regression results, after adjusting for sex, age, cognitive impairment, follow-up and individual
clustering, NHS and PSS costs increase with NPI agitation scores, from around £7000 over a 3-month
period with clinically non-significant agitation symptoms (NPI agitation score =0) up to around £15,000 at
the most severe levels of agitation (NPI agitation score = 12; Table 19). The Cls are wider at higher NPI
agitation scores, possibly due to the smaller number of observations with these values. Costs are also
higher for females than males, are highest in the youngest age category (50-59 years), increase with
cognitive impairment, and do not vary by follow-up point.

TABLE 19 Predictive margins: adjusted mean 3-month health and social care costs per person (695 observations)

NPI agitation scores

0

N O 0y A WN

1
Sex
Male
Female
Age category (years)
50-59
60-69
70-79
80-89
90-99
Cognitive impairment
Mild (MMSE 21-30)
Moderate (MMSE 10-20)
Severe (MMSE <9)
Follow-up
Baseline
18 months
30 months
42 months

54 months

7266 (6012 to 8521)
7006 (5186 to 8827)
8761 (6220 to 11,301)
7298 (5507 to 9089)
8557 (6021 to 11,093)
6762 (4871 to 8653)
7802 (5956 to 9647)
12,806 (5618 to 19,994)
15,148 (4592 to 25,705)

6215 (4803 to 7627)
8587 (7250 to 9924)

17,832 (2947 t0 38,611)
5373 (2902 to 7843)
6997 (5512 to 8482)
8617 (6938 to 10,297)
8958 (5839 to 12,077)

2442 (1633 to 3250)
5720 (4585 to 6854)

12,124 (10,152 to 14,096)

8558 (6782 to 10,335)
8107 (6493 to 9721)
7926 (6452 to 9399)
7958 (6220 to 9696)
6906 (5683 to 8129)

640
929
1296
914
1294
965
942
3667
5386

720
682

10,602
1261
758
857
1592

413
579
1006

906
823
752
887
624

70
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Analysis of health-related quality of life associated with agitation

Methods

We calculated health-related quality of life associated with different levels of agitation measured by the NPI also
using the LASER-AD study. We wished to use a preference-based single index measure suitable for calculating
QALYs. In the last follow-up in the LASER-AD study (at 54 months), data were collected for the DEMQOL
system. This system was developed to generate a measure of health-related quality of life for people

with dementia by using patient self-report and carer proxy report. It consists of two interviewer-administered
instruments: DEMQOL, which is self-reported by the patient, and DEMQOL-Proxy, which is reported by a
carer.?'®2" The system was developed to be used across all types of dementia, care arrangements and levels
of severity, and it has been shown to be reliable and valid. DEMQOL data were available for only 28 study
participants in the 54-month follow-up in LASER-AD; DEMQOL-Proxy data were available for 84 study
participants, and so we focused on the latter. The DEMQOL-Proxy contains 31 items, scored from 1 to 4.

We converted the DEMQOL-Proxy data into a preference-based single index measure suitable for calculating
QALYs using a recently published method. This has two stages. At the first stage, the DEMQOL-Proxy was
converted into a carer-reported health state classification system using Rasch analysis. A four-dimension
classification system was developed using four items of the DEMQOL-Proxy, classifying positive emotion,
cognition, appearance and negative emotion. At the second stage, a valuation study of the classification
system was undertaken, using 287 members of the general population and the time-trade-off technique.?'®
Regression analysis was used to derive preference weights for the carer-reported health state classification
system based on the DEMQOL-Proxy, called the DEMQOL-Proxy-U.2'62"7

We used the classification system developed by Mulhern et al.,?'® and calculated DEMQOL-Proxy-U values
using the preferred regression model (7) reported by Rowen et al.?'

Results

Once we had computed the DEMQOL-Proxy-U scores, we regressed this variable against the agitation
measures using a Tobit regression model, controlling for sex, age at baseline and cognitive impairment.
We used Tobit regression to account for the censoring of DEMQOL-Proxy-U scores; the feasible range of
values using the preferred regression model in Rowen et al.?"® is 0.357 to 0.918; hence, these values were
set as the lower and upper limits for censoring in the Tobit model, respectively. We adjusted for clustering
by participant. We calculated predictive margins for NPI agitation scores; this is the predicted
DEMQOL-Proxy-U score by NPI agitation score, controlling for the covariates.

Unadjusted mean (SD) and median (interquartile range) DEMQOL-Proxy-U scores across the

84 observations were 0.743 (0.118) and 0.730 (0.646 to 0.845), respectively (Table 20). Unadjusted
DEMQOL-Proxy-U scores were lower at the highest levels of agitation. The range of values was 0.468 to
0.937 (Figure 4).

Descriptive statistics for the variables used in regression analysis are in Table 21. In these data, the mode
and median NPI agitation scores are 0 and 2, respectively. As before, the majority of the sample were
female and aged 70 years or over. In 42% of observations, the patient had mild cognitive impairment,
compared with 36% for moderate cognitive impairment and 23% for severe cognitive impairment.

Based on the regression results, after adjusting for sex, age, cognitive impairment, and individual
clustering, there is some evidence that DEMQOL-Proxy-U decline with NPI agitation scores, from a score of
around 0.75 with clinically non-significant agitation symptoms (NPI agitation score = 0) to around 0.65 at
the most severe levels of agitation (NPI agitation score = 12; Table 22 and Figure 5) but the 95% Cls
overlap, and there is not a clear trend between the lowest and highest NPI agitation scores, possibly due
to the relatively small number of observations.
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TABLE 20 Summary statistics for DEMQOL-Proxy-U

DEMQOL-Proxy-U score

NPI agitation score Mean SD Median 25th percentile 75th percentile Observations

0 0.748 0.132 0.808 0.646 0.845 26
1 0.720 0.111 0.679 0.655 0.845 11
2 0.798 0.081 0.819 0.730 0.860 12
3 0.747 0.085 0.754 0.672 0.819 10
4 0.844 0.079 0.844 0.788 0.900 2
6 0.696 0.116 0.679 0.599 0.800 12
8 0.777 0.166 0.874 0.646 0.900 5
9 0.696 0.107 0.646 0.624 0.819 3
12 0.672 0.162 0.646 0.525 0.845 3
All 0.743 0.118 0.730 0.646 0.845 84
251
20
2 154
g
@
o 10 1
5 -
0 i T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Preference weights based on DEMQOL-Proxy-U

FIGURE 4 Distribution of DEMQOL-Proxy-U scores (84 observations). The feasible range of values is 0.357 to 0.918.
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TABLE 21 Descriptive statistics of variables used in regression analysis (84 observations)

Clinical variables Frequency Per cent

NPI agitation scores

0 26 31
1 M 13
2 12 14
3 10 12
4 2 2
6 12 14
8 5 6
9 3 4
12 3 4
Sex
Male 24 29
Female 60 71

Age category (years)

50-59 2 2
60-69 8 10
70-79 32 38
80-89 36 43
90-99 6 7

Cognitive impairment

Mild (MMSE 21-30) 35 42
Moderate (MMSE 10-20) 30 36
Severe (MMSE <9) 19 23
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TABLE 22 Predictive margins: adjusted DEMQOL-Proxy-U (84 observations)

Clinical variables
NPI agitation scores
0
1

N O 0 O A WN

1
Sex
Male
Female
Age category (years)
50-59
60-69
70-79
80-89
90-99
Cognitive impairment

Mild (MMSE 21-30)

Moderate (MMSE 10-20)

Severe (MMSE <9)

Mean (95% ClI)

0.757 (0.711 to 0.803)
0.729 (0.658 to 0.800)
0.805 (0.755 to 0.854)
0.733 (0.682 t0 0.784)
0.869 (0.774 to 0.964)
0.677 (0.619 to 0.735)
0.780 (0.674 to 0.886)
0.679 (0.589 to 0.769)
0.654 (0.501 to 0.808)

0.733 (0.689 t0 0.777)
0.748 (0.721 to 0.775)

0.581 (0.498 to 0.664)
0.786 (0.732 to 0.840)
0.757 (0.719 to 0.795)
0.724 (0.686 t0 0.761)
0.788 (0.732 to 0.844)

0.717 (0.679 to 0.755)
0.774 (0.734 t0 0.814)
0.744 (0.698 t0 0.791)

Standard error

0.023
0.036
0.025
0.026
0.048
0.030
0.054
0.046
0.078

0.022
0.014

0.042
0.028
0.019
0.019
0.028

0.019
0.020
0.024

Mean DEMQOL-Proxy-U score

—_
o
1

o
(o]
1

o
[o)]
1

o
H
1

o
N
1

o
o
1

3 4 6
NPI agitation score

FIGURE 5 Adjusted mean DEMQOL-Proxy-U score by NPI agitation score.
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Cost-utility analysis of non-pharmacological interventions for
managing agitation

Introduction

In this section, we describe how we constructed an economic model to undertake a cost—utility analysis of
a non-pharmacological intervention for reducing agitation in adults with dementia. As discussed, our initial
plans as described in the study protocol were not feasible due to lack of data about the impact of
non-pharmacological interventions for reducing agitation on QALYSs; the impact of non-pharmacological
interventions on the full range of health and social care costs associated with agitation that would be
relevant in a UK context; time horizon beyond 12 months; and transition probabilities necessary to
construct a Markov model. This analysis addresses the limitations of the cost-effectiveness analysis reported
above because it includes the full range of costs (intervention costs plus health and social care costs
associated with managing agitation), measuring outcomes in terms of QALYs permits comparisons with
other interventions, and it is possible to identify whether or not an intervention represents good for money
to the NHS, that is to say if the incremental cost per QALY gained is below the NHS’s maximum
willingness to pay for a QALY.

We used a different approach to measuring cost-effectiveness, primarily based on data from the LASER-AD
study described above, and using only a 12-month time horizon.

Methods

The aim was to use model-based cost-utility analysis to estimate the incremental cost per QALY gained of
non-pharmacological interventions for reducing agitation in adults with dementia. The analysis was
undertaken from the perspective of the UK NHS and PSS. Costs were calculated in 2011 GBP. As
explained, we used a time horizon of 1 year for costs and outcomes. This effectively assumes that after

1 year there were no differences in the costs and QALYs associated between receiving the interventions
and not receiving them.

Model structure

The structure of the economic model is in Figure 6. Using the data and methods described previously, we
evaluated the relationship between agitation and health and social care costs associated (see Figure 6a)
and relationship between agitation and utility (see Figure 6b). Using the data generated by the
effectiveness review, we then evaluated the impact of an intervention on agitation over time (see

Figure 6c). The intervention is delivered at the start of the 12-month time horizon and reduces agitation
during the period t, to t,. Combining this with data on the relationship between agitation and health and
social care costs and utility, we calculated the impact of the intervention on health and social care costs
(see Figure 6d) and utility (see Figure 6e), assuming that the time period during which the intervention
affects agitation is the period during which health and social care costs and utility are also affected. We
combined the health and social care costs associated with managing agitation with the costs of the
intervention to calculate the incremental costs of the intervention. We then combined the incremental
costs with the change in utility to estimate cost-effectiveness.

Intervention

The model requires information on the relationship between the intervention and agitation. It is necessary
that agitation is measured in the same units, that is to say using the same instrument, that are used to
guantify the relationship between agitation and health and social care costs and agitation and utility. We
used the LASER-AD study to quantify these relationships, as this was the only source of data available. In
the LASER-AD study, as discussed, agitation was measured in terms of NPI agitation scores. In order to be
able to use these data, we required an intervention that was evaluated in terms of its impact on NP
agitation scores. We are not aware of any mapping studies that relate NPI agitation scores to other
measures of agitation, such as the CMAI, which was the most commonly used outcome measure in the
studies included in our effectiveness review. Further research linking different agitation measures would
be beneficial.

© Queen'’s Printer and Controller of HMSO 2014. This work was produced by Livingston et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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.

75



HEALTH ECONOMIC ANALYSIS
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FIGURE 6 Model structure. (a) Association between agitation and health and social care costs; (b) association
between agitation and utility; (c) impact of intervention on agitation over time; (d) impact of intervention on health
and social care costs; (e) impact of intervention on utility.
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Two studies in our effectiveness review had a significant favourable effect on agitation, measured using
NPI agitation scores.'”® The study by Ousset et al.'* provided insufficient information on the details of the
intervention, and so we were not able to compute the costs of it. Hence, we evaluated the intervention
tested in the study by Fischer-Terworth and Probst.'”®

The authors evaluated a multicomponent intervention involving a combination of music therapy, structured
teaching, psychoeducational staff training and intensive family member—staff communication in
participants with mild to moderate dementia. The intervention was compared with non-specific
occupational therapy. Twenty-six participants received the intervention and 22 received the control. The
study used a non-randomised design. The intervention was provided for 6 months. NPI agitation scores
were measured at baseline and at the 6-month point. The change in NPI agitation scores over time was
measured in both groups (on a linear scale), and between-group differences in the change were evaluated.
In the effectiveness review, the study was judged to be a level 4 study (i.e. with quality rating < 6) due to
the non-randomised design and the poor description of the statistical methods used.

Impact of intervention on agitation

We measured the impact of the intervention in terms of the difference-in-difference in NPI agitation scores
using the NPI agitation scores reported at baseline and 6 months in the intervention and control groups.
The standard error of the difference-in-difference was computed using the SDs and sample sizes reported
at baseline and 6 months in both groups.

Association between agitation and health and social care costs and

between agitation and utility

The associations between agitation and health and social care costs and agitation and utility were
guantified using the data and methods described above, that is to say using regression analysis of data on
health and social care costs, utility, NPl agitation scores, age, sex, cognitive impairment and follow-up from
the LASER-AD study. The only difference is that we included NPI agitation scores in the regression models
as a linear term rather than categorical indicators for each value to match the effectiveness measure
reported by Fischer-Terworth and Probst'”® (change in NPI agitation score). We did not evaluate the impact
of the change in NPI agitation scores on the change in health and social care costs and the change in
utility over time directly in the LASER-AD data due to the relatively small numbers of transitions and the
length of time between follow-ups; in addition, the DEMQOL system was measured at only one point in
time (the 54-month follow-up). Ideally, we would have had data on the proportion of participants at each
level of agitation before and after the intervention, in which case we could have applied the results of the
previous analysis of the LASER-AD study directly, but this information was not reported in the study.

Duration of effect of intervention

To measure the incremental costs and QALYs gained due to the intervention, we combined data on the
change in health and social care costs and utility associated with the intervention and the time period over
which the change occurs. In the Fischer-Terworth and Probst study,'”® the intervention was delivered

over a 6-month period and the outcomes were assessed only at that point. We assumed the following.

First, the impact of the intervention on agitation was maximised at the 6-month assessment. Second, the
transition between agitation levels at baseline and 6 months occurred during the 6-month period, and
agitation levels returned to their baseline levels during the period from 6 to 12 months. Third, in the
absence of evidence to the contrary, the transitions between agitation levels (baseline values to 6-month
values, 6-month values back to baseline values) were instantaneous. Fourth, in the base case, the
transitions occur exactly halfway through each 6-month period, that is to say at 3 and 9 months.

The sensitivity of the results to the duration of effect of the intervention was assessed in the univariate
sensitivity analysis and probabilistic sensitivity analysis (PSA).
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Cost of intervention
Based on the information provided in the study, the intervention comprised the following:

® music-based group therapy once per week for 26 weeks for 45 minutes with a mean group size of
seven participants

e structured teaching with a therapist once per week for 26 weeks for 45 minutes with a mean group
size of seven participants
psychoeducational staff training by a psychologist through a programme of 12 lessons
intensive family member—staff communication comprising provision of basic information about
dementia to family members, everyday availability of professional caregivers to answer family members’
questions, and a 1-hour session of psychoeducational counselling by a psychologist to a close family
member of each participant.

To compute the unit cost of the intervention per participant, we assumed the following. First, music-based
group therapy was provided by a NHS community occupational therapist and, for each 26-week
programme, costs were incurred for a CD player (£30) and music (£30). Second, structured teaching was
provided by a NHS community occupational therapist. Third, psychoeducational staff training was provided
by a psychologist to three members of staff at a time and each of these staff members was responsible for
the care of seven participants. Fourth, the provision of basic information about dementia to family
members and the everyday availability of professional caregivers to answer family members’ questions
incurred zero cost on the basis that these activities provided no increase in workload. Psychoeducation
counselling was provided by a clinical psychologist on a one-to-one basis to a close family member of each
patient. Fifth, no additional costs were incurred for venue hire. Sixth, given the unspecified but seemingly
low-intensity nature of the control intervention (non-specific occupational therapy), we assumed that this
was provided at zero additional cost over usual care received by all participants.

Unit costs for staff were taken from published sources.?'? Non-staff unit costs were valued as described.

The sensitivity of the results to the costs of the intervention was assessed in the univariate sensitivity
analysis and PSA.

Measuring cost-effectiveness

Cost-effectiveness was measured using monetary net benefits (MNBs). The MNB is calculated as the mean
QALYs gained per patient accruing to the intervention multiplied by decision-makers’ maximum willingness
to pay for a QALY (also referred to as the cost-effectiveness threshold, which in the UK is approximately
£20,000 to £30,000 per QALY gained®'”2'®), minus the mean incremental cost per patient for the
intervention. This approach converts the gain in outcomes associated with the intervention into monetary
terms and then subtracts the incremental costs of the intervention from the monetised benefits, calculating
the net benefit in monetary terms. The incremental costs included the costs of the intervention plus the
change on health and social care costs associated with the intervention (positive or negative). MNBs were
calculated using the base-case parameter values; these are referred to as the deterministic results as they
do not depend on chance. If the MNB for the intervention is > 0, it represents good value for money and is
preferred to the comparator on cost-effectiveness grounds.

Sensitivity analysis

One-way sensitivity analysis was undertaken, varying the key parameters one at a time within a
prespecified range. The aim was to identify the threshold value for each parameter, where one exists,
where the MNB became negative, so the intervention was no longer cost-effective.
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We also undertook a PSA as recommended by NICE. Distributions were assigned to parameters to reflect
the uncertainty with each parameter value. A random value from the corresponding distribution for each
parameter was selected. This generated an estimate of the mean incremental cost and mean QALYs
gained and the MNB associated with the intervention. This was repeated 5000 times and the results for
each simulation were noted. The mean value for each model parameter and the mean costs and QALYs
associated with each treatment option were calculated from the 5000 simulations and these were used to
calculate the MNBs for each treatment; these are referred to as the probabilistic results because they
depend on chance. The MNB was also calculated for each of the 5000 simulations, and the proportion
of times the intervention had a positive MNB was calculated for a range of values for the maximum
willingness to pay for a QALY. These were summarised graphically using a cost-effectiveness
acceptability curve.

In the PSA, we used gamma distributions to model uncertainty in the cost of the intervention, the impact
of the intervention on agitation, the impact of changes in agitation on health and social care costs, and
the impact of changes in agitation on utility.??° To model the duration of effect of the intervention, we
used uniform distributions as there are no data to inform the time point at which the transition occurs and
so each time was judged to be equally likely. In cases where standard errors were required for the PSA,
these were computed from the figures reported in the study (in the case of the impact of the intervention
on agitation) or from the statistical analysis of the LASER-AD data (the impact of changes in agitation on
health and social care costs, and the impact of changes in agitation on utility). Where standard errors were
not obtainable (cost of the intervention), it was assumed that these were equal to the mean.?*°

In the base-case analysis, the cost per participant was £406 (Table 23). In the study by Fischer-Terworth
and Probst,'®® the intervention was calculated to reduce NPI agitation scores by 1.8. Based on the analysis
of data from the LASER-AD study, a one-unit increase in NPI agitation scores was associated with a
statistically significant increase in health and social care costs over a 3-month period of £306 per patient
(95% Cl £7 to £606; Table 24). Note that we controlled for cognitive impairment in the regression model.
If we limit the sample to those with mild or moderate dementia in order to reflect the study population,

a one-unit increase in NPI agitation scores is associated with an increase in costs of £394 (95% Cl £79

to £708).

Model parameters, range of values used in univariate sensitivity analysis, and threshold values

Cost of intervention per participant 406 (406) Gamma 100 to 1000 -
Impact of intervention on reduction on NPI 1.8(0.813) Gamma 0.5t04.0 <0.6
agitation scores

Impact of a one-unit increase in NPI agitation 306 (153) Gamma 7 to 606 <79
scores on 3-month health and social care costs

Impact of a one-unit decrease in NPI agitation 0.00661 Gamma -0.001485 -
scores on utility (0.00413) t0 0.0147

Proportion of time during 12-month time 0.25 Uniform 0.0-0.5 -

horizon until intervention takes effect

Proportion of time during 12-month time 0.75 Uniform 0.5-1.0 -
horizon after which intervention is no
longer effective
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TABLE 24 Association between NPI (as a linear term) and 3-month health and social care costs per person and
DEMQOL-Proxy-U score

Marginal effect

Dependent variable Regression model (95% ClI) SE Observations
Three-month health and social Generalised linear model 306° (7 to 606) 153 695

care costs per person®

DEMQOL-Proxy-U score® Tobit 0.00661¢ 0.00413 84

(-0.001485 to 0.0147)

SE, standard error.

a 2011 GBP. Including controls for sex, age, cognitive impairment, and follow-up.

b The marginal effect shows the change in 3-month health and social care costs per person for a one-unit increase in NPI

agitation score. If, alternatively, we limit the sample to those with mild or moderate dementia, the results are marginal

effect=394; 95% Cl=79 to 708; SE=161; observations =391.

Including controls for sex, age and cognitive impairment.

d The marginal effect shows the change in DEMQOL-Proxy-U score for a one-unit decrease in NPI agitation score. If we
limit the sample to those with mild or moderate dementia, the results are marginal effect=0.010247; SE = 0.0044308;
95% Cl=0.00156 to 0.01893; observations = 65.

n

A one-unit decrease in NPI agitation scores was associated with a non-significant increase in
DEMQOL-Proxy-U scores of 0.00661 (95% CI —0.001485 to 0.0147). If we limit the sample to those with
mild or moderate dementia, the marginal effect is 0.010247 (95% CI 0.00156 to 0.01893).

Using base-case values, the intervention was associated with a cost saving of £711 per patient compared
with the comparator (deterministic results, Table 25). The savings were due to the reduction in the costs of
managing agitation, which more than offset the intervention costs. The QALY gain associated with the
intervention was 0.005949. The intervention was less costly and more effective than the comparator,

and the MNB is positive at a maximum willingness to pay for a QALY of £20,000 and £30,000, indicating
that this option was preferred to the comparator on cost-effectiveness grounds. As expected, the
probabilistic results were broadly the same, and the values of the mean costs and mean QALYs per patient
were similar.

In the one-way sensitivity analysis, the key parameters were varied one at a time within the ranges listed in
Table 22. The results were not sensitive to change, that is to say the MNB did not become negative within
the ranges used for the cost of the intervention per participant, the associated between NPI agitation
scores and utility, and the duration of effect. If the intervention reduced NPI agitation scores by less than
0.6 units, and if an increase in NPI agitation scores reduced 3-month health and social care costs by less
than £79, then the MNB became negative and the intervention no longer represented good value

for money.

TABLE 25 Base-case results

MNB
Clinical variables QALYs gained Incremental cost (£) £20,000 £30,000
Deterministic results 0.005949 =711 830 889
Probabilistic results 0.005829 -716 832 891

Costs are in 2011-12 GBP. The MNB is calculated at a maximum willingness to pay for a QALY of £20,000 and £30,000.
The deterministic results are calculated using base-case values of the model parameters. The probabilistic results are mean
values from 5000 simulations in the PSA.
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The cost-effectiveness acceptability curve shows that the intervention had an 82.2% probability of being
cost-effective at a maximum willingness to pay for a QALY of £20,000 and an 83.18% probability at a
value of £30,000 (Figure 7).

1.0 1

0.8

0.6 1

0.4+

0.2

0.0

0 10 20 30 40 50
Maximum willingness to pay for a QALY (UK£000)

Probability intervention is cost-effective

FIGURE 7 Cost-effectiveness acceptability curves showing the probability that each option is cost-effective at
different values of the maximum willingness to pay for a QALY.
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Chapter 6 Discussion

he main findings in this report are clinical, economic and conceptual. We are able to recommend the
use of some interventions in specific groups of people with dementia to manage agitation and to
recommend that others are not useful. We detail these overall conclusions and their implications below.

Effective interventions

There is convincing evidence that training paid caregivers in communication or person-centred care skills or
DCM (all with supervision during implementation) is effective, for symptomatic and severe agitation,
during the intervention and for 6 months afterwards, and preliminary evidence that it helps prevent
emergent agitation. This form of DCM is somewhat different to that used in everyday practice and so
could be regarded as modified. All of these interventions seek to communicate with people with
dementia, to understand and fulfil their wishes and needs. The SESs suggest they are similarly efficacious,
although DCM is more expensive. A 30% decrease in agitation is clinically significant and these changes
are in this range.®® Another way of considering clinical significance is through effect size; a SES of 0.2 is
usually regarded as clinically small, of 0.5 as medium and of 0.8 as large.?*" This suggests that they

are clinically significant interventions but there remains substantial variability in the interventions’
statistical significance.

We also found replicated evidence from good-quality studies that sensory interventions, activities and
music therapy by protocol reduce emergent agitation and decrease symptomatic agitation in care homes
while they are in place. The theory-based activities (neurodevelopmental and Montessori) were more
expensive (£590-696) than those promoting pleasant activities (£173-274). There is no evidence for those
who are severely agitated.

More evidence is required for the implementation of group activities in care homes over longer time
periods to prevent agitation. We were surprised that individualised activities were no more effective than
prescribed activities but they may still be important in increasing the number of people accessing the
intervention. There is no evidence of the effect of activity provision for people with dementia in their own
homes. This is an important area of future research as decreasing emergent agitation could prolong
staying at home.

Sensory interventions significantly improved emergent agitation, symptomatic agitation and severe
agitation, while they were in place. ‘Therapeutic touch’ had no added advantages. There is no evidence
about long-term effects or in settings outside care homes.

Ineffective interventions

Light therapy and aromatherapy do not work for agitation and should not be used. Earlier non-blinded
interventions with aromatherapy seemed to be effective, but this was probably the effect of rater bias.
Home-like care sounds appealing but was ineffective, possibly because people tend to move to care homes
when they have not been able to stay safe in a home-like environment or perhaps the environment was
not similar enough to the home they knew.

Interventions with insufficient evidence to draw definitive conclusions

Training family carers in behavioural or CBT interventions for the person with dementia was ineffective in
severe agitation and there was a lack of evidence of efficacy at other levels of agitation; perhaps these are
difficult to combine with a family relationship. Changing the environment is promising but the evidence is
not definitive and we presume that different changes would have different effects. Hiding the exit door
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could be construed as restraint. Results for music therapy without protocol are equivocal and we would
recommend using it with a protocol. Pet therapy results are also varied and it may appeal to some people
and not others. Exercise, dementia-specific therapies and wayfinding do not appear to show promise but
the studies are unclear because they are of low quality.

Studies in which agitation was an outcome also considered quality of life. Although DCM with supervision
improved agitation, it did not improve quality of life in the two studies in which it was measured. Other
studies of staff education without supervision, aromatherapy, unstructured music therapy and changing
the environment that found no improvement in agitation also found no improvement in quality of life. As
there are only two studies which improve agitation and measure quality of life, the evidence is relatively
sparse, but we have certainly not demonstrated a clear link between improvement in agitation and quality
of life. This may partially be because global measures, by definition, encompass many domains, some of
which would not be improved by improving agitation, for example finances, activities of daily living and
cognition. Further work and larger studies are needed to consider the link between agitation and quality
of life.

Our systematic review identified two previous cost and cost-effectiveness studies of non-pharmacological
interventions for reducing agitation in adults with dementia. There were judged to be of low to middle
quality and provided little information on the cost-effectiveness of interventions in a UK context. The
review revealed little pre-existing evidence that could inform our cost-effectiveness model.

We calculated the costs of 30 interventions that had a significant impact on agitation. Costs ranged from
£80 to £696 for activities, £13 to £27 for music therapy, £3 to £527 for sensory interventions, £31 to
£339 for training paid caregivers in person-centred care or communication skills with or without
behavioural management training, with supervision, and for DCM.

Among 11 interventions that were evaluated using the CMAI, the incremental cost per unit reduction in
CMAI score ranged from £162 to £3480 for activities, £4 for music therapy, £24 to £143 for sensory
interventions, and £6 to £62 for training paid caregivers in person-centred care or communication skills
with or without behavioural management training, with supervision, and for DCM.

Based on data from the LASER-AD study, we found that after adjusting for sex, age, cognitive impairment,
follow-up and individual clustering, NHS and PSS costs increase with NPI agitation scores from around
£7000 over a 3-month period with clinically non-significant agitation symptoms up to around £15,000 at
the most severe levels of agitation. The 95% Cls are wider at higher NPI agitation scores, possibly due to
the smaller number of observations taking these values.

Again based on data from the LASER-AD study, we found that after adjusting for sex, age, cognitive
impairment and individual clustering, there is some evidence that DEMQOL-Proxy-U scores decline with
NPI agitation scores, from a score of around 0.75 with clinically non-significant agitation symptoms to
around 0.65 at the most severe levels of agitation. However, the 95% Cls overlap, and there is not a clear
trend between the lowest and highest NPI agitation scores, possibly due to the relatively small number

of observations.

We constructed a new cost-effectiveness model to evaluate the impact of interventions for

non-pharmacological interventions for reducing agitation in adults with dementia. The model can evaluate
interventions that have been shown to impact on agitation measured using NPI agitation scores. In an
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illustrative example, we found that a multicomponent intervention in participants with mild to moderate
dementia had a positive MNB and had a 82.2% probability of being cost-effective at a maximum
willingness to pay for a QALY of £20,000 and a 83.18% probability at a value of £30,000.

Emergent and clinically significant interventions

Some interventions may be helpful in preventing clinically significant agitation or decreasing mean
agitation levels but not practical for someone who already has clinically significant agitation and who may
be unco-operative and unable to concentrate. Previous reviews have not considered potential differences
between preventative interventions and those for clinically significant symptoms. We think this is
conceptually important and have specified which interventions are helpful in each category.

Implementation

Implementation of the findings will require considerably more work. Implementing them into everyday
practice will involve observing and interviewing a wide range of people with dementia and those who care
for them at home, in care homes and in hospitals (including at the end of life), in order to better
understand how agitation is currently managed, barriers to good practice and ways in which care could

be improved.

In care homes, a manual for training staff in interventions known to be effective would then be developed,
tested and implemented, with ‘champions’ within each home charged with ensuring change in care-home
culture and continuous implementation. This would require testing in terms of practicality, effectiveness
and cost-effectiveness. Our model suggests that the intervention may well be affordable in terms of
improvement in agitation, but its impact on QALYs is unclear.

Strengths and limitations

This is an exhaustive systematic review; two independent raters evaluated studies to ensure reliability in
study inclusion and quality ratings. We searched all databases in health and social sciences, as well as the
grey literature, translated non-English publications and asked authors about any other known studies, and
then repeated our searches. We searched not only the Cochrane reviews about agitation and dementia
but also the Cochrane reviews about behavioural problems in dementia, to try to ensure that we did not
miss papers in which agitation was one of a number of outcome measures. The quality ratings enabled us
to systematically consider sources of bias in carrying out and measuring the outcomes of individual studies.
We reduced bias by prioritising higher-quality studies. We reduced publication bias by searching the grey
literature and asking experts about other studies. Our quality rating tool was derived by assessing validity
by operationalising the CEBM RCT evaluation criteria.?*? This meant that cohort studies, for example,
would not be able to score as highly as very well-conducted RCTs. While RCTs are conventionally regarded
as the highest level of evidence because they reduce bias by minimising systematic differences between
groups, this approach is not agreed on by all commentators. In addition, giving one point for every
criterion suggests that all are equally important. If the outcome measure is not validated and reliable, the
whole study results, however well conducted in other ways, may be questionable. We have reanalysed our
results (detailed in Appendix 3) and excluding these studies would not change our conclusions, with the
possible exception of the evidence for activities which we would have to couch more cautiously. Our team,
with clinical, statistical, health economic and carer expertise, have assessed them. As we have separated
studies according to the setting, the severity of the participants’ agitation symptoms and the immediate
versus long-term results, we are able to consider both the evidence for each of these and the gaps in

the evidence.
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DISCUSSION

In terms of the health economic analysis, the main strength is that this is the first study to comprehensively
assess the cost-effectiveness of non-pharmacological interventions for reducing agitation in adults with
dementia. The main weakness is the paucity of health economic data. Focusing specifically on the model
used in the cost—utility analysis, the main strength is that we have developed a model, using new data,
that is capable of evaluating the cost-effectiveness of non-pharmacological interventions for reducing
agitation in adults with dementia, using a framework that can determine whether or not an intervention is
cost-effective using current guidelines. The weakness of the cost—utility analysis is that it is, at present,
limited in the interventions that it can evaluate.

‘Active ingredients’

Individual studies had multicomponent interventions and we could not find out which of the components
were the ‘active’ ingredients. Nonetheless, we have tried to contrast studies; noting, for example, that
differences in results with and without supervision suggest that supervision may be a necessary ‘active
ingredient’ in changing care-home culture. Similarly, we have contrasted sensory interventions based on
different models and found that there is no significant advantage offered by therapeutic touch over other
sensory activities. Activities are an interesting category. It seems likely that, as is the case with people who
do not have dementia, some activities are liked by some residents some of the time and, thus, it would be
interesting to consider a menu of activities, say for example animal-assisted therapy, dance or cooking,
rather than consider any one of them the answer, and understand that this may vary not just with
cognition level but with mood, physical illness and other factors. We did not find that individualised activity
was better than just offering an activity, but that may be because those who did not like the activity on
offer did not enter the study and, thus, activities were effectively individualised.

Subtypes of dementia

Most studies recruited people with a variety of types of dementia and none of these analysed the
participants according to their type of dementia. The only type of dementia which has any data
considering it separately is Alzheimer’s disease. The epidemiology of dementia suggests, as do the papers
which describe the numbers in each group, that the vast majority of people in each intervention had
Alzheimer's disease and, thus, we have not analysed those separately, reducing our already limited data,
as the positive results are all likely to be applicable to people with Alzheimer’s disease. It is a limitation that
we are unable to comment on, as we do not know whether or not individuals with different types of
dementias responded differently.
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Chapter 7 Intervention setting

Care homes and hospitals

As people with agitation are disproportionately more likely to move to care homes, it is perhaps
unsurprising that most interventions have been tried only in care homes, and we do not know their effect
or practicality in people’s own homes, or in hospitals. All sensory intervention, aromatherapy, exercise and
light-therapy studies were in care homes and, similarly, for both music therapies and activities intervention,
all except one study took place in a care home. The exceptions in both cases were studies situated in day
centres. All staff interventions (DCM, communication skills and person-centred care) were also in care
homes, except one which was in an assisted-living facility. Although there is a lack of good evidence, it is
plausible and reasonable at present to build on the evidence available and, in hospital settings, to try
interventions that work in care homes, such as staff training with supervision in communication skills as
well as music and massage.

Community and domestic interventions

The few interventions in domestic environment comprised teaching family carers behavioural management
for severe agitation, or cognitive-behavioural management. The former was unsuccessful in one large RCT
of severe agitation and inconclusive in a group with less severe symptoms. The latter was unsuccessful in
two large RCT studies of severe agitation and in one small study. The reasons for this are unclear, but it
may be the case that family carers do not have the capacity to learn and implement these strategies while
looking after someone who is agitated. While we do not know why there is so little evidence in the
community, it may be due to difficulties regarding recruitment; people who are agitated and have
dementia are often admitted to a care home, and those who do remain at home may be unco-operative
and their families may be reluctant to take part in research, particularly as they may not receive the
intervention. It is usually easier to recruit in a care home, and researchers may feel that this is a better
setting to begin studies.

Country of origin and ethnicity of participants

Nearly all of the research papers come from English-speaking countries or other countries in the developed
world; none was sufficiently powered to consider or report the results according ethnicity of the
participants. Thus, we are unable to comment about the effect of ethnicity and culture.

Acceptability

Studies often involve only a relatively small number of participants and we speculate that this may be
because many of the residents were unwilling or unable to access the interventions.

Lack of evidence

Many of the studies were underpowered and low quality. There were only eight level 1 studies and, while
lack of evidence is not evidence of lack of efficacy, there were a number of interventions with insufficient
evidence to draw conclusions. There were no studies which targeted agitation at the end of life in
dementia, although one-third of people aged > 65 years die with dementia in the UK.
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INTERVENTION SETTING

Comparison with other studies

A previous systematic review, focusing on non-pharmacological treatment of agitation in dementia at a
time when there was less evidence, concluded that the trials were small but only sensory interventions
showed evidence of benefit.?' This positive review is in line with our findings and contrasts with the earlier
Cochrane review, which found only two studies to be of sufficient quality to include and judged that there
were not enough data to draw conclusions about massage and touch interventions.??® These differences
may be explained by the several more recent studies. After these, a broader review of interventions for
agitation selected 47 trials of pharmacological and non-pharmacological treatment for consideration and
concluded that the best evidence for effective non-drug treatment was for aromatherapy, although all
trials were small and of short duration (< 4 weeks). Since then, further blinded work has not found
aromatherapy to be of benefit.** A Cochrane review of light therapy for behavioural symptoms including
agitation did not find evidence of benefit.?** Another Cochrane review focused on special care units

for agitation and noted the lack of RCTs and the lack of convincing evidence of benefit for behaviour in
general.??®> A recent study, including overall neuropsychiatric symptoms, in contrast to our review about
agitation specifically, found that working with family caregivers is effective; it would be useful to examine
which symptoms contributed to this effect.?®

Early studies did not have the opportunity to use valid instruments to measure agitation. These now exist
but, while several instruments for measuring agitation perform similarly in detecting agitation, they vary

in their sensitivity of detecting change. Differences in effect sizes between study results may, therefore,
sometimes be due to the difference between the instruments used. Thus, while our study’s strength is the
integration of the literature, it underlines how much more work is needed in this field. There are a number
of RCTs currently in progress which should add to the evidence base. While agitation in dementia has been
regarded as due to organic brain damage, our findings that it is improved by, for example, communication,
sensory experiences and activities suggest that the behaviour also arises from unmet needs in someone
whose dementia makes them unable to explain or understand this. This is in line with Algase’s Need-Driven
Dementia-Compromised Behaviour (NDB)??’ theory and Kitwood's hypothesis that behaviours are in
response to need and more likely to occur when care is task driven rather than person centred (although
the latter applied to all neuropsychiatric symptoms and we are commenting only on agitation).??®

In the health economic analysis, as identified in the systematic review, there is very little economic evidence.
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Chapter 8 Conclusions

Implications for health care

At present, agitation is often managed pharmacologically with antipsychotics, about which there is
growing concern, as their use is linked with an increased risk of cerebrovascular adverse events and death
while they provide only limited benefit. A range of behavioural techniques are also recommended by NICE
but with a limited evidence base. These include aromatherapy, music therapy and dance therapy. Restraint
is also used in some countries. People are admitted to care homes (often specialist facilities), as they
cannot be looked after at home.

This review has found several interventions which are effective for severe agitation in care homes.
Person-centred care, communication, and feedback of DCM with a plan implemented all seem similar and,
with supervision, efficacious for more severe agitation, and the effects last over a few months. In addition,
activities, sensory intervention and music therapy using a protocol were all effective during the
intervention, and activities and music therapy helped to prevent agitation symptoms during the
intervention when compared with usual care. Sensory interventions also were helpful for clinically
significant agitation. All of these improvements were clinically as well as statistically significant. These are
very different from the current model of health care, which, in response to referrals for people with
dementia and agitation, assesses individuals and then recommends treatment strategies, often working
with the home staff individually. The interventions assessed here work at the level of the whole home
instead, and suggest a need for a change of culture rather than individual treatment. There are no studies
demonstrating the long-term implementation effect of these interventions, as the longest follow-up
periods have been about 6 months. There is currently very little cost-effectiveness evidence. The model
that we have generated suggests that there is high chance of benefit at low cost, though data limitations
preclude a definitive analysis. If treatments are to be funded then this evidence is necessary. Despite NICE's
recommendation, we found that the better-quality studies did not demonstrate that aromatherapy was
effective and that only specific types of music therapy were useful. There is a need for more evidence
about dance therapy but it could be subsumed under the rubric of activities. Aromatherapy, light therapy
and home-like care do not show evidence of being effective. The results of interventions in people’s own
homes working through their family are very disappointing, as there is no high-quality evidence of
effectiveness and much more work needs to be done.

Recommendations for research

We recommend a research programme evaluating the implementation of interventions that we have found
to be effective. There is most evidence for effective interventions during the time they are being actively
implemented. It is logical that effects may not carry over long after implementation has stopped, in an
environment where many residents have memory problems and staff turnover is high. Thus, future
programmes should focus on changing care-home culture to permanently implement change, and on
evaluating the effect on all residents (unless they are unwilling to be evaluated) whether or not they are
able or willing to co-operate with the intervention. This real-life implementation will indicate which
interventions are likely to be useful in everyday practice for decreasing agitation. We suggest the use of a
manual and training of ‘champions’ in each home, as well as the provision of continuing supervision, to
evaluate the effect of interventions longer term. This would be manual based so that it can be consistently
implemented in wider areas. There are very few studies which demonstrate the effect on quality of life and
the work presented here shows that it is unclear whether or not the link exists in intervention studies.

The questions to be addressed would regard effectiveness and cost-effectiveness.
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In addition, it is clear that much more work is required to consider what interventions are most effective
for people with dementia living in their own homes. The lack of evidence and lack of success of
interventions which have been tried (despite an enormous need, with 70% or more of people with
dementia living at home) suggests that further research in home settings should start with qualitative
interviews considering how agitation is experienced by people with moderate and severe dementia living
at home, how their families manage, and what interventions would be acceptable and practical. It may be
that family carers who are finding it difficult to manage someone with dementia and agitation say that
they are not able to learn a new and cognitively complex strategy during this period. This, together with
the evidence above from other settings, can help to answer the questions about what are the important
components of an intervention to reduce agitation.

As there are no studies at the end of life, we recommend an initial ethnographic approach involving
people with dementia, family and paid carers to explore their interactions in end-of-life care and the
barriers to and facilitators of compassion and quality of life. This will provide new knowledge about
agitation management during the often-distressing terminal phases of dementia. We already know that
dying people often do not have their physical and emotional needs attended to as they cannot express
them,??* that their families find it difficult to make decisions**° and that the paid carers are often new to
the individuals with dementia and do not understand them. This evidence could be used to develop and
pilot acceptable and appropriate interventions.

Within individual categories of interventions, it was sometimes difficult to draw conclusions, given the
wide variety of interventions and outcome measures. There are several interventions which require more
research to indicate if they are effective. There are, for example, no good studies of exercise for agitation
in dementia, although a recent study of moderate exercise for depressive symptoms in care-home residents
was ineffective and, while not a panacea, it would be good to have an answer.?*'

In terms of the health economic analysis, further research is recommended in the following (in decreasing
order of priority):

1. Inclusion of health economic analyses in clinical trials of non-pharmacological interventions for reducing
agitation in adults with dementia. Such analyses should evaluate the impact of interventions using final
outcomes such as QALYs, for example using new approaches based on the DEMQOL system. Such
analyses should also include comprehensive cost analyses, including health and social care costs
associated with managing agitation.

2. Evaluation of the long-term effects of interventions.

3. Mapping studies to evaluate the relationship between different measures of agitation, for example
CMAIl scores and NPI agitation scores.
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Appendix 1 Scoring of studies for quality
of evidence

Studies were given a score of 0, 0.5 or 1 for each of the following criteria, with a maximum score of 14.

O NOYUTL D WN —

Xe]

13.
14.

. whether or not the study was a RCT

. whether or not it had rater blinding

. whether or not it had participant blinding

. whether or not the outcome measure was valid

. whether or not the outcome measure was reliable

. whether or not a power analysis had been carried out

. whether or not enough details had been given of the power analysis
. whether or not sufficient power had been achieved

. whether or not all participants were accounted for

10.
11.
12.

whether or not >80% of participants remained in the study at 1 month

whether or not intention-to-treat analyses had been used

whether or not the randomisation procedure, or in non-randomised studies, the control of the
participants, was adequate to prevent bias

whether or not the statistical methods used were appropriate

whether or not a reliable diagnosis of dementia had been given.

Studies were assessed as being ‘high-quality RCTs' if they had the following attributes:

NouhswnN =

RCT

rater or participant blinding or both
valid outcome measure

sufficient power

intention to treat

follow-up rates of >80%

findings with reasonably small Cls.

Studies were then rated according to the CEBM levels of evidence as follows:

Level 1b: high-quality RCTs. These all scored > 10, were single or double blind, with validated
outcome measures.

Level 2b: lower-quality RCTs and higher-quality non-randomised studies (scoring < 11).

Level 2c: moderate-quality non-randomised studies (scoring 6-9)

Level 4: these scored < 6. They were not RCTs.

Table 26 below shows details of the scoring for each study that was rated as 2c or above.
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APPENDIX 1

TABLE 26 Details of scoring and levels of evidence for all level 1b, 2b and 2c studies (n=97)

4. 6. 9.
80% 5. Sufficiently 7. 8. Power
2. 3. follow-up Intention- powered to Valid Power calculation -
Overall . Participant Rater rate at to-treat  measure outcome calculation full details
category blinding blinding 1 month analysis agitation measure carried out given
Akhondzadeh  Aromatherapy 1 0 0 1 0 1 0 1 0.5
et al., 2003""
Aman and Exercise 0 0 0 1 1 0 1 0 0

Thomas, 2009'"°
Ancoli-Israel Light therapy 1 0 1 0 0 0 1 0 0
et al., 2003%°

Annerstedt Changing 0 0 0 0 0 0 1 0 0
et al., 1993% environment

Ballard et al., Aromatherapy 1 0 0 1 0 0 1 0 0
2002
Barrick et al., Light therapy 0 O 1 1 1 0 0 0 0
2010%
Beck et al., Other 1 0 1 1 0 0 1 0 0
2002'°
Bianchetti Changing 0 0 0 1 1 0 1 0 0

etal., 1997'*°  environment

Bourgeois Behaviour 1 0 0 1 1 0 0 0 0
etal., 1997  therapy
Buettner Activities 1 0 0 1 0 0 1 0 0
et al., 1996*
Buettner and Activities 1 0 1 0.5 0 0 1 0 0
Ferrario, 19974
Buettner and Activities 0 0 0 1 1 0 1 0 0
Fitzsimmons,
20042
Burns et al., Aromatherapy 1 1 1 0.5 1 0 1 1 1
20117
Burns et al., Light therapy 1 0 1 1 1 1 1 1 0.5
2009
Camberg et al., Simulated 1 1 1 1 1 0 0 0 0
19993 Presence

therapy
Cameron Aromatherapy 1 1 1 0 0 0 1 0 1
20122
Chang et al., Music therapy 0 © 0 1 0 0 1 0 0
20107
Chenoweth and DCM plus 0 0 0 1 0 0 1 0 0
Jeon, 200782 behavioural

intervention
Chenoweth Education 1 0 1 1 1 1 1 1 0.5

et al., 20097°

Clark et al., Music therapy 1 0 0 1 1 0 0 0 0
1998'""

Cohen- Individualised 1 0 0 1 0 0 1 0 0
Mansfield intervention

et al., 2006’

110

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



DOI: 10.3310/hta18390 HEALTH TECHNOLOGY ASSESSMENT 2014 VOL. 18 NO. 39

Qs

10. 12. (range 1-14,

Randomisation/ 11. All 13. 14 sum of 14

control Reliable participants Statistical Reliable individual Good- Level of

procedures outcome accounted methods diagnosis of quality quality Total evidence Reason for

adequate measure for appropriate dementia scores) RCT® participants allocated allocation

1 0 0 1 1 7.5 0 42 2b RCT with
QS >6

1 1 1 1 1 8 0 50 2c Not a RCT,
QS=6-9
inclusive

0 1 0 1 1 6 0 92 2b RCT with
Q5>6

1 1 1 1 1 6 0 56 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 0 6 0 72 2b RCT with
QS>6

1 1 1 1 0 7 0 66 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 0 7 0 96 2b RCT with
QS >6

1 1 1 0.5 0 6.5 0 16 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 1 7 0 7 2b RCT with
QS>6

1 1 1 1 0 7 0 36 2b RCT with
QS>6

1 1 1 0.5 0 7 0 66 2b RCT with
Qs>6

1 1 1 0.5 0 6.5 0 20 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 1 12,5 1 94 1b ‘Good-quality
RCT"* with
Qs >10

1 1 1 1 1 12.5 1 48 1b '‘Good-quality
RCT"* with
Qs >10

0 1 1 1 0 8 0 54 2b RCT with
Q5>6

1 1 0 0 0 7 0 18 2b RCT with
Q5>6

1 1 1 1 0 6 0 47 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 6 0 35 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 11.5 1 180 1b ‘Good-quality
RCT'* with
Qs>10

1 1 1 0.5 0 6.5 0 18 2b RCT with
Qs >6

0 1 1 1 0 6 0 105 2b RCT with
QS >6

continued
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APPENDIX 1

TABLE 26 Details of scoring and levels of evidence for all level 1b, 2b and 2c studies (n=97) (continued)

4. 6. 9.
80% 5. Sufficiently 7. 8. Power
2. 3. follow-up Intention- powered to Valid Power calculation -
Overall . Participant Rater rate at to-treat measure outcome calculation full details
category blinding  blinding 1 month analysis agitation measure carried out given
Cooke et al., Music therapy 1 0 1 1 1 1 1 1 0.5
2010
Darby 1990'**  Changing 0 O 0 1 1 0 0 0 0

environment

Detweiler et al., Changing 0 0 0 1 0 0 1 0 0
2008 environment

Deudon et al.,  Education 1 0 0.5 1 0 0 1 0 0
2009®

Dowling et al.,  Light therapy 1 0 0 1 0 0 1 0 0
20078

Eggermont Exercise 1 0 0 0.5 1 1 0 1 0
etal., 2010'

Elmstahl et al,,  Changing 0 O 0 1 0 0 1 0 0
1997 environment

Finnema et al.,  Education 1 0 0 0.5 0 0 1 1 0.5
2005'°

Fitzsimmons Individualised 1 0 0 1 0 0 1 0 0
and intervention

Buettner,

20024

Fitzsimmons Activities 0 0 0 1 1 0 1 0 0
and

Buettner,

2003%

Galik et al., Education 0 0 0 1 0 0 1 0 0
2008™"

Garland et al.,  Music therapy 1 0 1 1 1 0 0 0 0
2007'"°

Gerdner Music therapy 1 0 0 1 0 0 1 0 0
2000'"?

Gerdner etal.,,  Sensory 0 O 1 1 0 0 1 0 0
2008

Gerdner Music therapy 0 0 0 1 1 0 1 0 0
2005

Gerdner Music therapy 0 0 0 1 1 0 1 0 0
19978

Gormley et al.,  Behaviour 1 0 1 1 1 1 1 1 0.5
200110° therapy

Groene 1993°®  Music therapy 1 0 0 1 1 0 0 0 0
Haffmans et al., Light therapy 0 O 0 0.5 0 0 1 0 0
20012

Haupt et al., Education 0 0 1 1 1 0 1 0 0
2000'%°
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Qs

10. 12. (range 1-14,

Randomisation/ 11. All 13. 14 sum of 14

control Reliable participants Statistical Reliable individual Good- Level of

procedures outcome accounted methods diagnosis of quality quality Total evidence Reason for

adequate measure for appropriate dementia scores) RCT® participants allocated allocation

1 1 1 1 0 11.5 1 47 1b '‘Good-quality
RCT"* with
Qs>10

1 1 1 1 0 6 0 9 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 6 0 34 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 1 7.5 306 2b RCT with
QS>6

0 1 0 1 1 6 0 70 2b RCT with
QS >6

0 0 1 1 0 6.5 0 112 2b RCT with
QS >6

1 1 1 1 1 7 0 103 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 1 8 0 146 2b RCT with
QS >6

1 1 1 1 0 7 0 29 2b RCT with
QS>6

1 1 1 1 0 7 0 12 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 6 0 46 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 8 0 30 2b RCT with
QS>6

0 1 1 1 0 6 0 45 2b RCT with
QS>6

1 1 1 1 0 7 0 9 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 7 0 8 2c Not a RCT,
QS=6-9
inclusive

1 1 1 0 0 6 0 5 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 1 11.5 1 65 1b '‘Good-quality
RCT'* with
QS>10

0 0 1 1 1 6 0 30 2b RCT with
QS>6

1 1 1 1 1 6.5 0 10 2c Not an RCT,
QS=6-9
inclusive

1 1 1 1 1 9 0 14 2c Not a RCT,
QS=6-9
inclusive

continued
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APPENDIX 1

TABLE 26 Details of scoring and levels of evidence for all level 1b, 2b and 2c studies (n=97) (continued)

4. 6. 9.
80% 5. Sufficiently 7. 8. Power
2. 3. follow-up Intention- powered to Valid Power calculation -
Overall . Participant Rater rate at to-treat measure outcome calculation full details
category blinding  blinding 1 month analysis agitation measure carried out given

Hawranik et al., Sensory 1 1 1 0 0 0 1 1 0
2008°%®
Hicks-Moore Music therapy 1 0 0 1 0 0 1 0 0
and
Robinson,
2008
Hoeffer et al.,  Education 0 0 0 1 0 0 1 0 0
19977°
Holmberg Exercise 0 O 1 1 1 0 0 0 0
1997'%°
Holmes et al.,  Aromatherapy 0 O 1 1 1 0 1 0 0
2002
Hong 2011'*  Sensory 1 0 0 1 0 0 1 0 0
Huang et al., Education 1 0 1 1 0 0 1 0 0
2003'7
Hussian and Changing 0 O 0 1 1 0 0 0 0

Brown, 1987'* environment

Jennings and Music therapy 0 O 0 1 1 0 1 0 0
Vance, 2002°"

Kanamori et al., Pet therapy 0 0 0 1 1 0 1 0 0
2001'%®

Kolanowski Individualised 1 1 1 1 0 1 1 1 0.5
etal, intervention

2005

Kolanowski Individualised 1 1 1 1 1 1 1 1 0.5
etal, intervention

2011%°

Kovach et al., Individualised 1 0 1 0.5 0 0 0 1 1
2003% intervention

Lee and Kim, Activities 0 0 0 1 1 0 1 0 0
2008*

Libin and Pet therapy 0 0 0 1 1 0 1 0 0
Cohen-

Mansfield,

200428

Lin et al., Activities 1 0 1 1 0 0 1 0 0
2009*

Linetal., Aromatherapy 1 0 0 1 1 1 1 1 0
2007

Lin et al., Music therapy 1 0 0 1 0 0 1 1 0.5
2011%7

Lovell et al., Light therapy 0 0 0 1 1 0 1 0 0
1995%7

Lyketsos et al.,  Light therapy 1 0 1 0.5 1 0 1 0 0
19998

Magai et al., Education 1 0 1 1 0 0 1 0 0
2002'%°
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Qs

10. 12. (range 1-14,

Randomisation/ 11. All 13. 14 sum of 14

control Reliable participants Statistical Reliable individual Good- Level of

procedures outcome accounted methods diagnosis of quality quality Total evidence Reason for

adequate measure for appropriate dementia scores) RCT® participants allocated allocation

0 1 0 1 0 7 0 51 2b RCT with
QS>6

0 1 1 1 0 6 0 32 2b RCT with
Q5>6

1 1 1 1 0 6 0 11 2c Not a RCT,
QS=6-9
inclusive

1 0 1 1 0 6 0 11 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 1 9 0 15 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 7 0 55 2b RCT with
QS>6

1 1 1 1 0 8 0 59 2b RCT with
QS>6

1 1 1 1 0 6 0 8 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 7 0 16 2c Not a RCT,
QS=6-9
inclusive

1 1 1 0 1 7 0 7 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 1 11.5 1 30 1b ‘Good-quality
RCT'* with
Qs >10

1 1 1 1 1 13.5 1 128 1b '‘Good-quality
RCT"* with
Qs>10

0 1 1 1 0 7.5 0 78 2b RCT with
QS >6

1 0 1 1 1 7 0 23 2c Not a RCT,
QS=6-9
inclusive

1 1 1 0 0 6 0 9 2c Not a RCT,
QS=6-9
inclusive

0 1 0 1 0 6 0 133 2b RCT with
Q5>6

0 1 1 1 1 10 0 35 2b RCT with
QS>6

1 1 1 1 1 9.5 0 104 2b RCT with
QS>6

1 1 1 1 0 7 0 6 2c Not a RCT,
QS=6-9
inclusive

0 1 1 0 1 7.5 0 15 2b RCT with
Qs >6

0 1 1 0.5 0 6.5 0 91 2b RCT with
Qs >6

continued

© Queen’s Printer and Controller of HMSO 2014. This work was produced by Livingston et al. under the terms of a commissioning contract issued by the Secretary of State for

Health. 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 1 1 5
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.



APPENDIX 1

TABLE 26 Details of scoring and levels of evidence for all level 1b, 2b and 2c studies (n=97) (continued)

4. 6. 9.
80% 5. Sufficiently 7. 8. Power
2. 3. follow-up Intention- powered to Valid Power calculation —
Overall . Participant Rater rate at to-treat measure outcome calculation full details
category blinding  blinding 1 month analysis agitation measure carried out given
Matthews Education 0 0 0 1 0 0 1 0 0
etal.,
1996'*
McCallion Education 1 0 1 1 1 1 1 1 0
etal,
19997¢
McCallion Education 1 0 1 0 1 0 1 0 0
etal,
19997
McGilton et al., Other — 1 0 1 1 0 0 1 1 0.5
2003 wayfinding
intervention
Mossello et al.,  Pet therapy 0 O 0 1 1 0 1 0 0
20117
Moyle et al., Sensory 0 O 0 1 0 0 1 0 0
2011°
Park and Music therapy 0 0 0 1 1 0 1 1 0.5
Specht,
20093
Perivolaris et al., Changing 0 O 0 1 0 0 1 0 0
2006'* environment
Raglio et al., Music therapy 0 0 1 1 1 0 1 0 0
2008>°
Ragneskog Music therapy 0 O 1 1 0 0 1 0 0
etal.,
1996'"®
Reimer et al., Changing 0 ©0 0 1 1 0 1 0 0
2004% environment
Remington, Music therapy 1 0 0.5 1 1 1 1 1 0.5
2002
Robichaud Sensory 1 0 1 1 1 1 1 1 0.5
etal,
19942
Satlin et al., Light therapy 0 O 0 1 1 0 0 0 0
19928
Skjerve et al., Light therapy 0 O 0 1 0 0 1 0 0
2004°"
Sloane et al., Education 1 0 0 1 0 0 1 0 0
2004%°
Staal et al., Sensory 1 0 0 1 1 0 1 0 0
2007%°
Sung et al., Music therapy 1 0 0 1 0 0 1 0 0
2006>®
Sung et al., Music therapy 1 0 0 1 1 1 1 1 0.5
2012%
Suzuki, 2007%  Music therapy 0 O 1 1 0 0 1 0 0
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Qs

10. 12. (range 1-14,

Randomisation/ 11. All 13. 14 sum of 14

control Reliable participants Statistical Reliable individual Good- Level of

procedures outcome accounted methods diagnosis of quality quality Total evidence Reason for

adequate measure for appropriate dementia scores) RCT® participants allocated allocation

1 1 1 1 0 6 0 40 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 0 10 1 66 1b '‘Good-quality
RCT"* with
Qs>10

0 1 0 1 0 6 0 105 2b RCT with
Qs>6

1 0 0 1 0 7.5 0 32 2b RCT with
QS>6

1 1 1 1 0 7 0 10 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 6 0 27 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 8.5 0 15 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 6 0 13 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 1 9 0 59 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 1 8 0 24 2 Not an RCT,
QS=6-9
inclusive

1 1 1 1 0 7 0 185 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 1 0 68 2b RCT with
Q5>6

0 1 1 1 1 11.5 1 40 1b 'Good-quality
RCT'* with
QS>10

1 0 1 1 1 6 0 10 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 1 7 0 1" 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 0 6 0 73 2b RCT with
QS>6

0 1 1 1 0 7 24 2b RCT with
QS >6

1 1 1 1 0 7 0 40 2b RCT with
QS >6

1 1 1 1 0 10.5 0 55 2b No RCT,
QS>9<M

1 1 0 1 1 7 0 16 2c Not a RCT,
QS=6-9
inclusive
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APPENDIX 1

TABLE 26 Details of scoring and levels of evidence for all level 1b, 2b and 2c studies (n=97) (continued)

4. 6. 9.
80% 5. Sufficiently 7. 8. Power

2. 3. follow-up Intention- powered to Valid Power calculation —
Overall . Participant Rater rate at to-treat measure outcome calculation full details
category blinding  blinding 1 month analysis agitation measure carried out given

Svansdottir and  Music therapy 0 O 1 1 0 0 1 0 0
Snaedal, 2006°°

Tabloski Music therapy 0 O 0 1 1 0 1 0 0
1995'*

Teri et al., Education 1 0 1 1 1 0 1 0 0
200578

Thorpe et al., Light therapy 0 0 0 1 1 0 1 0 0
2000%

Toseland Dementia specific 1 0 1 0.5 0 0 1 0 0
19972 therapy

Tuet and Lam,  Music therapy 0 O 0 1 0 0 1 0 0
2006°°

van Weert Sensory 1 0 0 1 1 1 1 1 0
et al., 2005%

Verbeek etal, Changing 0 0 0 0.5 1 1 1 1 1
2010% environment

Weiner et al., Behaviour 1 0 1 0.5 1 1 1 1 0.5
20022 therapy

Whall et al., Sensory 0 0 0 1 1 0 1 0 0
199773

Woods et al., Sensory 1 1 1 1 1 0 1 0 0
2005

Woods and Sensory 0 0 1 1 1 0 1 0 0

Dimond, 20027

Woods et al., Sensory 1 1 1 1 0 0 1 0 0
2009%7

Wright et al., Education 1 0 0 1 1 0 1 0 0
2001

Yang et al., Sensory 0 © 0 0 0 0 1 0 0
20075

QS, quality score.
a At least single blind, follow-up rates > 80%, sufficiently powered; used intention-to-treat analysis, valid outcome
measures and findings reported with relatively narrow Cls.
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Qs

10. 12. (range 1-14,

Randomisation/ 11. All 13. 14 sum of 14

control Reliable participants Statistical Reliable individual Good- Level of

procedures outcome accounted methods diagnosis of quality quality Total evidence Reason for

adequate measure for appropriate dementia scores) RCT® participants allocated allocation

1 1 1 0.5 1 7.5 0 20 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 0 7 0 20 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 0 8 0 31 2b RCT with
Qs>6

1 1 1 1 1 8 0 16 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 0 6.5 0 33 2b RCT with
Qs>6

1 1 1 1 0 6 0 16 2c Not a RCT,
QS=6-9
inclusive

0 1 1 1 1 10 0 125 2b RCT with
Qs >6

1 1 1 1 1 10.5 0 259 2b Not a RCT,
QS>9 <11

0 1 1 1 1 1 1 77 1b ‘Good-quality
RCT'* with
Qs>10

0 1 1 1 1 7 0 31 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 1 1 0 60 2b RCT with
Qs>6

0 1 1 1 1 8 0 10 2c Not a RCT,
QS=6-9
inclusive

1 1 1 1 1 1 0 64 2b RCT with
Qs>6

0 1 1 1 0 7 0 93 2b RCT with
QS>6

1 1 1 1 1 6 0 31 2c Not a RCT,
QS=6-9
inclusive
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Appendix 2 List of excluded studies and reasons

for exclusion

TABLE 27 Excluded studies and reasons for exclusion (n=1756)

100th Anniversary of H Kh Buniatian/International Symposium on Actual
Problems in Neurochemistry and Neuroimmunology, Yerevan, Armenia,
September 24-28, 2007. Neurochem Res 2008;33:1150-67

82nd Congress of the Deutschen-Gesellschaft-fur-Neurologie, Nurnberg,
Germany, September 23-26, 2009. Akt Neurol 2009;36(Suppl. 2):S47-215

Abernethy AP, Farrell TW. Pain and palliative care pharmacotherapy literature
summaries and analyses. J Pain Palliative Care Pharmacother 2009;23:62-8

Abuhamdah S, Huang L, Elliott MS, Howes MJ, Ballard C, Holmes C, et al.
Pharmacological profile of an essential oil derived from Melissa officinalis with
anti-agitation properties: focus on ligand-gated channels. J Pharmacy Pharmacol
2008;60:377-84

Adib-Samii P, Brice G, Martin RJ, Markus HS. Clinical spectrum of CADASIL and
the effect of cardiovascular risk factors on phenotype study in 200 consecutively
recruited individuals. Stroke 2010;41:630-4

Adriani W, Ognibene E, Heuland E, Ghirardi O, Caprioli A, Laviola G. Motor
impulsivity in APP-SWE mice: a model of Alzheimer’s disease. Behav Pharmacol
2006;17:525-33

Agarwal V, O'Neill PJ, Cotton BA, Pun BT, Haney S, Thompson J, et al.
Prevalence and risk factors for development of delirium in burn intensive care
unit patients. J Burn Care Res 2010;31:706-15

Agueera-Ortiz LF. Memantine in the pharmacologic treatment of moderately
severe to severe Alzheimer’s disease in Spain (MEMORY study). Rev Neurol
2010;51:525-34

Ahmed MB. Alzheimer’s disease: recent advances in aetiology, diagnosis, and
management. Texas Med 2001;97:50-8

Akashi T, Arima K, Maruyama N, Ando S, Inose T. Severe cerebral atrophy in
progressive supranuclear palsy — a case-report. Clin Neuropathol 1989;8:195-9

Akhondzadeh S, Noroozian M, Mohammadi M, Ohadinia S, Jamshidi AH,
Khani M. Salvia officinalis extract in the treatment of patients with

mild to moderate Alzheimer’s disease: a double blind, randomised and
placebo-controlled trial. J Clin Pharmacy Therap 2003;28:53-9

Akil M, Schwartz JA, Dutchak D, Yuzbasiyangurkan V, Brewer GJ. The
psychiatric presentations of Wilsons-Disease. J Neuropsychiatry Clin Neurosci
1991,3:377-82

Aleman A, Kahn RS. Effects of the atypical antipsychotic risperidone on hostility
and aggression in schizophrenia: a meta-analysis of controlled trials. Eur
Neuropsychopharmacol 2001;11:289-93

Alessi CA, Schnelle JF. Approach to sleep disorders in the nursing home setting.
Sleep Med Rev 2000;4:45-56

Alessi CA, Yoon EJ, Schnelle JF, Al Samarrai NR, Cruise PA. A randomised trial
of a combined physical activity and environmental intervention in nursing home
residents: Do sleep and agitation improve? J Am Geriatr Soc 1999;47:784-91

Alexander G, Hanna A, Serna V, Younkin L, Younkin S, Janus C. Increased
aggression in males in transgenic Tg2576 mouse model of Alzheimer’s disease.
Behav Brain Res 2011;216:77-83

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

Not a psychological, behavioural,
sensory or environmental intervention

Not primary research

No participants with dementia/not
separately analysed

No outcome measuring agitation

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed
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APPENDIX 2

TABLE 27 Excluded studies and reasons for exclusion (n=1756) (continued)

Alexopoulos GS, Jeste DV, Chung H, Carpenter D, Ross R, Docherty JP. The
expert consensus guideline series. Treatment of dementia and its behavioural
disturbances. Introduction: methods, commentary, and summary. Postgrad Med
2005;Spec No.:6-22

Alexopoulos GS, Streim J, Carpenter D, Docherty JP. Introduction: methods,
commentary, and summary. J Clin Psychiatry 2004;65:5-99

Algase D, Son GR, Beel-Bates C, Song J, Yao L, Beattie E, et al. Initial
psychometric evaluation of the wayfinding effectiveness scale. West J Nurs Res
2007;29:1015-32

Algase DL, Antonakos C, Yao L, Beattie ER, Hong GRS, Beel-Bates CA. Are
wandering and physically nonaggressive agitation equivalent? Am J Geriatr
Psychiatry 2008;16:293-9

Algase DL, Antonakos CL, Beattie E, Beel-Bates CA, Yao L. New parameters for
daytime wandering. Res Gerontol Nurs 2009;2:58-68

Algase DL, Beattie ER, Antonakos C, Beel-Bates CA, Yao L. Wandering
and the physical environment. Am J Alzheimers Dis Other Demen
2010;25:340-6

Algase DL, Beattie ER, Bogue EL, Yao L. The Algase Wandering Scale: initial
psychometrics of a new caregiver reporting tool. Am J Alzheimers Dis Other
Demen 2001;16:141-52

Algase DL, Beattie ERA. Training allies to reduce variance in a nursing
home study: a communication intervention. Int J Geriatr Psychiatry
1996;11:889-93

Algase DL. Wandering in dementia. Annu Rev Nurs Res 1999;17:185-217

Algase DL. What's new about wandering behaviour? An assessment of recent
studies. Int J Older People Nurs 2006;1:226-34

Algozzine TW, Pitner JK, Mintzer JE, Jackson CW. Evaluation of the
effectiveness of lorazepam for the treatment of agitation in the demented
elderly. Pharmacotherapy 1996;16:499

Allain H, Schuck S, Mauduit N, Djemai M. Comparative effects of
pharmacotherapy on the maintenance of cognitive function. Eur Psychiatry
2001;16:355-41S

Allain H, Tessier C, Bentue-Ferrer D, Tarral A, Le Breton S, Gandon JM, et al.
Effects of risperidone on psychometric and cognitive functions in healthy elderly
volunteers. Psychopharmacology 2003;165:419-29

Allegri RF, Sarasola D, Serrano CM, Taragano FE, Arizaga RL, Butman J, et al.
Neuropsychiatric symptoms as a predictor of caregiver burden in Alzheimer’s
disease. Neuropsychiatr Dis Treat 2006;2:105-10

Allen RS, Burgio LD, Fisher SE, Hardin JM, Shuster JL. Behavioural characteristics
of agitated nursing home residents with dementia at the end of life.
Gerontologist 2005;45:661-6

Allen-Burge R, Stevens AB, Burgio LD. Effective behavioural interventions
for decreasing dementia-related challenging behaviour in nursing homes.
Int J Geriatr Psychiatry 1999;14:213-28

Altes MK, Kurz A. Antidepressants for demented patients. Z Gerontol Geriatr
2000;33:396-400

Alves G, Forsaa EB, Pedersen KF, Gjerstad MD, Larsen JP. Epidemiology of
Parkinson'’s disease. J Neurol 2008;255:18-32

Amano N, Matsuishi T, Akagi M, Yokoi S. The outpatient clinic for the aged in
the department of psychiatry of Yokohama City University Hospital Japan.
Yokohama Med J 1986;37:527-34

No participants with dementia/not
separately analysed

Not primary research

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

Not intervention study

Not intervention study

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

Not primary research

Not primary research

Not a psychological, behavioural,
sensory or environmental intervention

Not primary research

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

Not intervention study

Not primary research

Not primary research

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed
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TABLE 27 Excluded studies and reasons for exclusion (n=1756) (continued)

Ambree O, Touma C, Goertz N, Keyvani K, Paulus W, Palme R, et al. Activity
changes and marked stereotypic behaviour precede A beta pathology in
TgCRND8 Alzheimer mice. Neurobiol Ageing 2006,27:955-64

Amer-Ferrer G, de la Pena A, Soriano MTG, Martin AG. Main components of
neuropsychiatric inventory in Alzheimer’s disease. Definition of behavioural
syndromes. Neurologia 2005;20:9-16

Aminoff BZ, Adunsky A. Dying dementia patients: too much suffering, too little
palliation. Am J Alzheimers Dis Other Demen 2004;19:243-7

Ancill RJ, Carlyle WW, Liang RA, Holliday SG. Agitation in the demented elderly —
a role for benzodiazepines. Int Clin Psychopharmacol 1991;6:141-6

Ancoli-Israel S, Cole R, Alessi C, Chambers M, Moorcroft W, Pollak CP.
The role of actigraphy in the study of sleep and circadian rhythms.
Sleep 2003;26:342-92

Ancoliisrael S, Klauber MR, Gillin JC, Campbell SS, Hofstetter CR. Sleep in
noninstitutionalized Alzheimers-disease patients. Ageing 1994,6:451-8

Anderson KE, Marshall FJ. Behavioural symptoms associated with Huntington'’s
disease. Adv Neurol 2005;96:197-208

Anderson MA, Wendler MC, Congdon JC. Entering the world of dementia:
CNA interventions for nursing home residents. J Gerontol Nurs
1998;24:31-7

Andre VM, Cepeda C, Levine MS. Dopamine and glutamate in Huntington’s
disease: a balancing act. CNS Neurosci Ther 2010;16:163-78

Andrianov AM, Akhrem AA. Spatial structure of peptide rp142 containing the
immunodominant epitope of the HIV-1 protein gp120. Theoretical study.
Biofizika 1999;44:10-17

Angelini A, Bendini C, Neviani F, Neri M. Behavioural and psychological
symptoms of dementia (BPSD) in elderly demented subjects: is the long lasting
use of atypical antipsychotic drugs useful and safe? Arch Gerontol Geriatr
2007;44:35-43

Ansell BJ. Visual tracking behaviour in low functioning head-injured adults.
Arch Phys Med Rehabil 1995;76:726-31

Antai-Otong D. Managing geriatric psychiatric emergencies: delirium and
dementia. Nurs Clin North Am 2003;38:123

Antai-Otong D. Pharmacological management of psychosis in Alzheimer’s
disease: clinical challenges associated with second-generation antipsychotic
medications. Persp Psychiatr Care 2008;44:120-3

Antonini A. The role of I-ioflupane SPECT dopamine transporter imaging in the
diagnosis and treatment of patients with dementia with Lewy bodies.
Neuropsychiatr Dis Treat 2007;3:287-92

Antonsson H, Graneheim U, Lundstrom M, Astrom S. Caregivers’ reflections on
their interactions with adult people with learning disabilities. J Psychiatr Mental
Health Nurs 2008;15:484-91

Apostolova LG, Cummings JL. Neuropsychiatric manifestations in mild cognitive
impairment: a systematic review of the literature. Dementia Geriatr Cogn Disord
2008;25:115-26

Arbus C, Gardette V, Bui E, Cantet C, Andrieu S, Nourhashemi F, et al.
Antidepressant use in Alzheimer’s disease patients: results of the REAL.FR
cohort. Int Psychogeriatr 2010;22:120-8
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No participants with dementia/not
separately analysed

Not intervention study

Not intervention study

Not a psychological, behavioural,
sensory or environmental intervention

No participants with dementia/not
separately analysed

Not intervention study
No participants with dementia/not

separately analysed

No quantitative outcome

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

Not a psychological, behavioural,
sensory or environmental intervention

No participants with dementia/not
separately analysed
Not primary research

Not primary research

Not primary research

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

Not intervention study
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APPENDIX 2

TABLE 27 Excluded studies and reasons for exclusion (n=1756) (continued)

Areosa SA, Sheriff F, McShane R. Memantine for dementia. Cochrane Database
Syst Rev 2005;2:CD003154

Arlien-Soborg P, Bruhn P, Christensen EL, Gyldensted C, Damgaard M. Chronic
painter’s disease: a follow-up investigation of 26 former house painters with
occupational toxic encephalopathy. Ugeskr Laeger 1981;143:3069-74

Arney D. Sheep behaviour, needs, housing and care. Scand J Lab Animal Sci
2009;36:69-73

Aronson MK, Post DC, Guastadisegni P. Dementia, agitation, and care in the
nursing-home. J Am Geriatr Soc 1993;41:507-12

Aronstein Z, Olsen R, Schulman E. The nursing assistants use of recreational
interventions for behavioural management of residents with Alzheimer’s
disease. Am J Alzheimers Dis Other Demen 1996;11:26-31

Arrieta-Cruz |, Pfaff DW. Definition of arousal and mechanistic studies in intact
and brain-damaged mice. Disord Consciousness 2009;1157:24-31

Arrigo AP. sHsp as novel regulators of programmed cell death and
tumorigenicity. Pathologie Biologie 2000;48:280-8

Avrriola E, Ignacio Diago J, Antonio Buron J, Gallego R. Open-label,
observational study of the effects of risperidone on the behavioural and
psychological symptoms of dementia and caregiver stress in the community
setting. Am J Geriatr Pharmacother 2005;3:8-16

Arsland D. Drug treatment of emotional and cognitive dysfunctions in
Alzheimer’s disease. Tidssk Nor Laegeforen1998;118:560-5

Askenasy JIM. Sleep disturbances in Parkinsonism. J Neural Transmission
2003;110:125-50

Astell AJ. The Impact of Relaxation on Stress and Agitation in Dementia.
National Research Register; 2006

Aszalos Z. Some neurological and psychiatric complications in the
disorders of the hypothalamus and the pituitary gland. Orvosi Hetilap
2007;148:723-30

Ata T, Terada S, Yokota O, Ishihara T, Fujisawa Y, Sasaki K, et al. Wandering
and faecal smearing in people with dementia. Int Psychogeriatr 2010;
22:493-500

Auchus AP, Bissey-Black C. Pilot study of haloperidol, fluoxetine, and placebo
for agitation in Alzheimer’s disease. J Neuropsychiatry Clin Neurosci
1997;9:591-3

Aud MA, Parker-Oliver D, Bostick J, Schwarz B, Tofle RB. Social model care units
for persons with dementia: the Missouri Demonstration Project. Alzheimers
Care Q 2005;6:306-15

Ayalon L, Arean P, Bornfeld H, Beard R. Long term care staff beliefs about
evidence based practices for the management of dementia and agitation.
Int J Geriatr Psychiatry 2009;24:118-24

Ayalon L, Bornfeld H, Gum AM, Arean PA. The use of problem-solving therapy
and restraint-free environment for the management of depression and agitation
in long-term care. Clin Gerontologist 2009;32:77-90

Ayalon L, Gum AM, Feliciano L, Arean PA. Effectiveness of nonpharmacological
interventions for the management of neuropsychiatric symptoms in patients
with dementia — a systematic review. Arch Intern Med 2006;166:2182-8

Bacalman S, Farzin F, Bourgeois JA, Cogswell J, Goodlin-Jones BL,
Gane LW, et al. Psychiatric phenotype of the fragile X-associated
tremor/ataxia syndrome (FXTAS) in males: newly described
fronto-subcortical dementia. J Clin Psychiatry 2006,67:87-94

Not primary research

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

Not intervention study

No outcome measuring agitation

No participants with dementia/not
separately analysed

No participants with dementia/not
separately analysed

Not a psychological, behavioural,
sensory or environmental intervention

Not primary research
No participants with dementia/not
separately analysed

Conference presentation only

No participants with dementia/not
separately analysed

Not intervention study

Not a psychological, behavioural,
sensory or environmental intervention

No quantitative outcome
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TABLE 27 Excluded studies and reasons for exclusion (n=1756) (continued)
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TABLE 27 Excluded studies and reasons for exclusion (n=1756) (continued)
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outcome measures are invalid or unreliable or both

TABLE 28 Overall effects of removing studies where the outcome measures are invalid or unreliable or both

Activities

Music therapy with a specific protocol

Light therapy

Aromatherapy

Education in behavioural
management for family caregivers

Exercise

Music therapy without a
specific protocol

Changing environment
(masking exits)

Wayfinding

Simulated presence therapy

Decrease by two in number of studies showing significant improvement at short
term, no change at long term (Kovach 2003,** Lee and Kim 2008%). This slightly
weakens the case for activities as an intervention with evidence of efficacy

Decrease by one in number of studies showing no significant effects at short
term, no change at long term (Groene 1993°%). This does not affect the
conclusions about this intervention

Decrease by one in number of studies showing significant worsening of
agitation at short term, no findings at long term (Barrick 2010%), decrease by
one in number of studies showing no significant effects at short term, no
findings at long term (Satlin 1992%#). This does not affect the conclusions about
this intervention

Decrease by one in number of studies showing significant worsening of
agitation at short term, no findings at long term (Akondzadeh 2003™").
This does not affect the conclusions about this intervention

Decrease by one in the number of studies showing no significant effects in short
term and no findings at long term (Bourgeois 1997'%). This does not affect the
conclusions about this intervention, except to underline the lack of evidence in
this area

Decrease by two (50%) in the number of studies, one of which showed the only
significant improvement at short term (Holmberg 1997'?°) and no findings in
long term, the other having no significant findings at short term and no findings
at long term (Eggermont 2010""). This does not affect the conclusions about
this intervention, except to underline the lack of evidence in this area

Decrease by one in number of studies showing significant improvement in
agitation at short term and no findings at long term (Clark 1998'""), and
decrease by one in number of studies showing no significant findings at short
term and no findings at long term (Garland 2007'"°). This does not affect the
conclusions about this intervention, except to underline the lack of evidence in
this area

Decrease by two (100%) of studies exploring changing the environment by
masking exits, one of which found a short-term improvement (Darby 1990'%)
and one was not significant (Hussian and Brown 1987'3¢). This does not affect
the conclusions about this intervention, except to underline the lack of evidence
in this area

Decrease by one (100%) of studies, showing non-significant results at short term
and worsening of agitation at long term (McGilton 2003'¥’). This does not affect
the conclusions about this intervention, except to underline the lack of evidence

in this area

Decrease by one of studies showing no significant results at short term and no
long-term findings (Camberg 1999'%). This does not affect the conclusions
about this intervention, except to underline the lack of evidence in this area
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APPENDIX 3

Effect of removing studies with outcome measures that are
neither reliable nor valid

Two studies with quality scores of exercise, and one each of aromatherapy, light therapy and music
therapy with a specific protocol, with quality ratings >4, used outcome measures that were neither shown
to be valid nor shown to be reliable.

Removing these from the overall results has the following result:

Music therapy with a specific protocol has one fewer insignificant study.

Light therapy has one fewer insignificant study.

Aromatherapy has one fewer study where agitation worsened.

Exercise loses 50% of its evidence (two out of four studies), one of which had shown improvement in
the short term but no long-term findings, leaving two studies with no significant findings.

Effect of removing studies which are not valid but are reliable
Two studies of music therapy, two studies of masking exits and one each of education for family
caregivers, activities, simulated presence therapy, and light therapy, with quality ratings >4, had

non-validated but reliable outcome measures.

The effect upon the category of changing the environment is that it removed studies relating to masking
exits, which increases the homogeneity of the category slightly.

Music therapy without a specific protocol loses one study showing significant improvement in the short
term, and one study with no significant results in the short term, and so makes little impact.

Education for family caregivers loses one study showing no significant results at short and long term,
which makes little difference to the conclusions already made.

Activities loses one reasonable-quality (2b) study with good participant numbers (78), showing significant
improvement in the short term but not in the long term, which slightly decreases the effectiveness of the

intervention overall at short term.

Removing one simulated presence study with no significant results at short term and no long term results
makes little difference to the conclusions already made.

Light therapy loses one moderate-quality (2c) study with reasonable participant numbers (n = 66).

Effect of removing studies which are valid but are not reliable

One study looking at wayfaring and one looking at activities, with quality ratings > 4, did not have
reliable outcomes.

The effect upon activities would be that one 2¢ study with 23 participants, which showed improvement
in the short term but did not examine long-term results, would be excluded, slightly weakening the

conclusions about activities in the short term.

The effect upon wayfaring would be that there would be no studies investigating this intervention in
the study.
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Appendix 4 Health economics: CHEERS

statements

TABLE 29 Mintzer et al.>* CHEERS statement

Reported

Section/item Recommendation on page(s)

Title and abstract

Title This study was not identified as an economic evaluation based on 1435
the title

Abstract A structured abstract was provided, but contained few details of 1435
the economic evaluation

Introduction

Background and objectives The broader context for the study was discussed. The study 1435-6
question was presented, and the relevance for practice decisions
was discussed

Methods

Target population and subgroups The characteristics of the study population were discussed and 1437
justified

Setting and location The setting and location were described 1436

Study perspective The study perspective was not stated

Comparators The comparators were clearly described 1436

Time horizon The time horizon was not specifically described, and it is unclear if 1437-8
the time horizon was the same for the two comparators

Discount rate Discounting was unnecessary since costs and outcomes were
measured over a period of less than 1 year

Choice of health outcomes The outcome measure was described and justified 1437

Measurement of effectiveness The study design used to measure effectiveness was clearly 1437-8
described

Measurement and valuation of Not applicable

preference based outcomes

Estimating resources and costs The approach used to measure resource use was described. 1438
Sources of unit cost data were not provided

Currency, price date, and The currency was stated. The cost base year was not provided 1438

conversion

Choice of model The choice of model structure was not justified

Assumptions The assumptions used to measure costs were stated 1438

Analytical methods The analytical methods were simply described 1438
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TABLE 29 Mintzer et al.>*> CHEERS statement (continued)

Reported

Section/item Recommendation on page(s)
Results
Study parameters Study parameters were described. Ranges and references were not

reported. Probability distributions were not used
Incremental costs and outcomes Costs and outcomes were reported separately, and incremental 1438-9

cost-effectiveness ratios were reported
Characterising uncertainty There was no analysis of uncertainty
Characterising heterogeneity Cost analyses were reported for subgroups 1438
Discussion
Study findings, limitations, There was little discussion of the economic evaluation 1439
generalisability, and current
knowledge
Other
Source of funding Sources of funding were not stated
Conflicts of interest Conflicts of interest were not stated
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TABLE 30 Norman et al.?** CHEERS statement

Title and abstract
Title

Abstract

Introduction

Background and objectives

Methods

Target population and subgroups

Setting and location
Study perspective
Comparators

Time horizon

Discount rate

Choice of health outcomes

Measurement of effectiveness

Measurement and valuation of
preference based outcomes

Estimating resources and costs

Currency, price date, and
conversion

Choice of model
Assumptions

Analytical methods

Results

Study parameters

Incremental costs and outcomes

Characterising uncertainty

Characterising heterogeneity

Discussion

Study findings, limitations,
generalisability, and current
knowledge

Other
Source of funding

Conflicts of interest

This study was identified as an economic evaluation based
on the title

Page numbers
were not reported

A structured abstract was provided

The broader context for the study was discussed. The study
guestion was presented, and the relevance for practice decisions
was discussed. The economic evaluation was linked to a clinical
trial (Chenoweth et al.)

The characteristics of the study population were discussed
and justified

The setting and location were described
The study perspective was not stated
The comparators were clearly described
The time horizon was stated

Discounting was unnecessary since costs and outcomes were
measured over a period of less than one year

The outcome measure was described and justified

The study design used to measure effectiveness was clearly
described

Not applicable

The approach used to measure resource use was described.
Sources of unit cost data were provided

The currency was stated. The cost base year was not provided

The choice of model structure was justified
The assumptions used to measure costs were stated

The analytical methods were described

Study parameters were described. Ranges and references were
not always reported. Probability distributions were not used

Costs and outcomes were reported separately, and
incremental cost-effectiveness ratios were reported

A univariate sensitivity analysis was reported

Results were not reported for subgroups

The study findings, limitations, generalisability and addition to
knowledge were discussed

Sources of funding were reported in the clinical trial paper

Conflicts of interest were reported in the clinical trial paper
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Appendix 5 Health economics: intervention costs

TABLE 31 Unit costs of activities

Author Resource item Unit cost () Source Assumptions
Kovach et al.* Geriatric nurse practitioner (GNP) to  189.00 Curtis®'®  Takes 30 minutes’ planning per
configure activities daily patient
Staff nurse to configure activities 189.00 Curtis*'?  Takes 30 minutes’ planning per
daily patient
Total 378.00
Lin et al.* Montessori method (nursing staff 22.09 Curtis?'?
time)
Rhythmic music 0.34 a
Clay 5.99 b
Paints 15.99 C
Nursing staff 324.00 Curtis?'?
Pedometer 3.99 d
Total 372
Lee et al.* Edible dropwort 3.09 e
Bean sprout 1.48 f
Nursing assistant 262.96 Curtis®'®  Two nursing staff a.m./p.m.
Watering cans 1.78 f
Dust cloths 0.36 g
Sleep diary 3.99 h
Total 274
Buettner et al.*®  Specialist designed programmes 102.52 i, j 187.5 hours over 10 weeks designing
programmes
Specialist training activities 102.52 i 187.5 hours over 10 weeks working
department (nurse staff) with departments
Nurse staff took over from specialist  153.41 i Takes 30 minutes to plan and
for 10 weeks implement each plan, per patient,

187.5 hours spent approximately
over 10 weeks

Air mat 43.64 k

Stim box 4.99 |

Relaxation therapy 288.00 m £18 for 30 minutes per relaxation
therapy. Relaxation therapy given
4 days per week for 4 weeks

Herb garden 1.18 n

Total 696
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APPENDIX 5

TABLE 31 Unit costs of activities (continued)

Author Resource item Unit cost () Source  Assumptions

Fitzsimmons Nursing assistant supervising 135.00 Curtis?'> 10 sessions

etal™ Index cards 0.24 o
Cookbooks 8.98 p
Magazines 3.70 q
Apples 1.50 r Items bought for 5/10 sessions
Cream 5.00 s Items bought for 5/10 sessions
Potatoes 1.35 t
Bananas 1.30 u ltems bought for 5/10 sessions
Eggs 0.40 v ltems bought for 5/10 sessions
Quiche 2.20 w
Apple sauce 3.45 X Items bought for 5/10 sessions
Butter 8.00 y Items bought for 5/10 sessions
Custard 2.35 z Items bought for 5/10 sessions
Total 173

Buettner et al.*®  Air mat 43.64 k
Stim box 4.99 |
Relaxation therapy 288.00 m £18 for 30 minutes per relaxation

therapy. Relaxation therapy given
4 days per week for 4 weeks

Herb garden 1.18 n
Nursing staff implementing 252.00 Curtis?'® 3 hours of activity supervised 7 days
programme per week for 4 weeks
Total 590
Fitzsimmons Nursing staff 202.50 Curtis®'?  Received 5 days per week
etal” Total 203
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TABLE 31 Unit costs of activities (continued)

Author Resource item Unit cost (£) Source Assumptions
Cohen-Mansfield  Nursing staff 33.75 Curtis®
etal> . .
Cookie ingredients 2.00 aa
Scrap book 5.99 ab
Portable CD player 6.25 ac
Camera 5.62 ad
Bible audio tapes 0.38 ae
Golf equipment 57.49 af
Travel magazines 1.88 ag
Total 80
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Sources (all last accessed 24 July 2013).
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APPENDIX 5

TABLE 32 Unit costs of music therapy using a specific protocol

Author Resource item Unit cost (£)  Source Assumption(s)
Sung et al.>* Nursing practitioner 12.00 Curtis*'?
Music CD 0.83 a
Total 13
Lin et al.>” Music therapists time 2.64 b, c Band 7 mid-point £35,184
University music therapy course 24.39 £1000 per_music therapy course,
group sessions
Total 27
Jennings et al.®"  Nursing assistant 13.50 Curtis?™ Observed for 1 hour across all
16 participants
Therapist 10.50 Curtis®™
Total 24

Sources (all last accessed 24 July 2013).

a http://hmv.com/hmvweb/displayProductDetails.do?ctx=280;0;-1;-1;-1&sku=787194.

b www.nhscareers.nhs.uk/explore-by-career/nursing/pay-for-nurses.

¢ www.nhscareers.nhs.uk/working-in-the-nhs/pay-and-benefits/agenda-for-change-pay-rates.

TABLE 33 Unit costs of sensory interventions

Author Resource item Unit cost (£) Source Assumption(s)
Moyle et al.®? Foot massage 128.33 a
Total 128
Yang et al.® Acupressure 500.00 b £35-60, mid-point £50
Nursing staff offering companionship  27.00 Curtis?'? Nurse offered 30 minutes of
and conversation conversation per patient
Total 527
Remington®® CD 0.88
Portable CD player 1.47
Nursing staff present 0.53 Curtis®™ Nursing staff present to play
calm music
Total 3
Hand massage 7.00 a
Hand massage plus calm music 9.35 a
Nursing staff present 0.53 Curtis®?
Total 10 Nursing staff present to play
calm music
Staal et al.®® Bead mazes 12.95 C
Puzzles 6.60 d
Occupational community therapist 84.00 Curtis®? 1 hour with occupational therapist
Nursing staff 162.00 Curtis*'? Six sessions of 30-180 minutes
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TABLE 33 Unit costs of sensory interventions (continued)

Author Resource item Unit cost (£) Source Assumption(s)
Snoezelen room per day 7.22 Curtis®
Total 273
Lin et al.** Acupressure 300.00 b £35-60, mid-point £50
Total 300
Woods Nursing staff 32.40 Curtis?'? 12 minutes, over 2 days
etal.” for 1 week
Total 32
Gerdner Craniosacral therapy 298.10 e
etal.”? ) , .
Nursing assistant 189.38 Curtis®™
Total 487
Whall et al.”? Animal CD 0.49 f
Picture 4.00 g
Pudding 1.86 h,i
Nursing staff giving shower 9.00 Curtis®™ 10 minutes in the bath
Dietitian devising food plan 5.83 Curtis®™ Devising food plan takes
10 minutes per patient
Nursing devising food plan 9.00 Devising food plan takes
10 minutes per patient
Total 30
van Weert Certified nursing assistant 54.00 Curtis®? 1 hour
etal”
Certified nursing assistant 14.40 Curtis®™ 16 hours x 4 weeks = 960
minutes
Stimulus screening offered 8.67
to patients
Certified nursing assistant 27.00 Curtis?'? Takes 30 minutes to plan
wrote plan each plan, per patient
Snoezelen room 5.28 Curtis?'? Revenue costs, land costs and
capital charges related to land
Total 109

Sources (all last accessed 24 July 2013).

a www.thaisquarespa.com/prices.htm.

b www.nhs.uk/conditions/Acupuncture/Pages/Introduction.aspx.

C www.argos.co.uk/static/Search/searchTerms/MAZES.htm.

d www.argos.co.uk/static/Product/partNumber/2760142/c_1/1%7Ccategory_root%7CToys+

and+games%7C14417629/c_2/2%7C14417629%7CGames+and+puzzles%7C14417785/c_3/

3%7Ccat_14417785%7CPuzzles+and+jigsaws%7C14417792.htm.

WWW.cranio.co.uk/craniosacral-therapy-london-treatment.shtml.

www.amazon.co.uk/Favourite-Animal-Songs-Kids-songs/dp/1904903320.

g www.argos.co.uk/static/Product/partNumber/6239215/c_1/1%7Ccategory_root%7CHome+and+furniture %
7C14417894/c_2/2%7C14417894% 7CPictures+and+photo+frames%7C14418315/c_3/3%7Ccat_14418315%
7CPictures%7C14418318.htm.

h www.tesco.com/groceries/Product/Details/?id=255204864.

i www.tesco.com/groceries/Product/Details/?id=260506661.
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APPENDIX 5

TABLE 34 Unit costs of training paid caregivers in person-centred care or communication skills, with supervision, or

in DCM with supervision

Chenoweth
etal”

McCallion
et al’®

McCallion
etal’”’

Hoeffer
et al.”?

Researcher’s time

(2 days’) training by mapper
to nurse/care staff

Nurse staff develop and
implement care practices

Review of patients’ histories

Researcher visited each site
(five sites) twice to help
change practices

Support over 4 months

Total

Nursing assistant time
Trainer observation
Videotapes

Total

Two nurses’ time

Social worker delivered
programme

Social worker participated
in training nurses 4.5 days

Total

Nurses

Specialist nurse observation

Written plan by specialist,
nurse for each resident

Videotape to train nursing
assistant

Total

11.05

4.42

27.00

9.02

2.76

4478

929
75.68
10.53
1.20
87
15.92
31.55

24.69

72
104.26

26.33

26.33

1.20

158

a, b
a, b

Curtis?'?

a, b
a, b

Curtis?'?

a,b

Curtis*'?

Curtis*'?

12 hours of training in total

Band 7, mid-point £35,184, 2 days’
training course consists of 12 hours of
training in total

Takes 30 minutes to plan each plan,
per patient

Takes 30 minutes to plan each plan,
per patient

3 hours per site. Total 5 x 15

2 hours per day over 4 months=121.6
(days) x 2 =243.33/98 patients

35 minutes’ observation per patient x 7
Band 7, mid-point £35,184
£5.99 for pack of five

Offered to two nurses

Band 7, mid-point £35,184

30 minutes for four baths
over 3 weeks

£316 per patient-related hour;
four baths average

5 minutes per observation,
four baths over three weeks

£316 per patient-related hour;
four baths average

Time spent per plan: 10 minutes

£5.99 for pack of five
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TABLE 34 Unit costs of training paid caregivers in person-centred care or communication skills, with supervision,
or in DCM with supervision (continued)

Sloane
et al.®°

Deudon
et al.®

Chenoweth
et al.®

Three certified nursing
assistants

Two bath towels
No rinse soap

No rinse soap
Clinical psychologist
Total

Three certified nursing assistants
Bath blankets

Two bath towels
No rinse soap

Book

Clinical psychologist
Total

Nursing staff

Teaching session conducted
by another nurse

Trainer's time

Refreshing wipes
Moisturising hand cream
Total

Two researchers (2 days’) training,
five sites

Two nursing assistant (2 days’),
five sites

Reported back to nurses

Nurse developing care plans

Support over 4 months

Total

6.75

11.99
0.08
0.08
45.00
64
6.48
11.99
11.99
0.08
1.65
43.20
75
0.47
27.06

2.49
0.07
0.66
31

9.93

29.72

1.66

27.00

40.26

108

Curtis?"?

d
e
e

Curtis?"?

Curtis?'?

Curtis?'?

Curtis?'

a, b

a, b

g
h

a, b

Curtis?'?

Curtis®'

1 hour per bath

1 hour per bath

10 packs needed
50 tubes needed

Band 7, mid-point £35,184

Researchers reported back to staff
nurse at each site (five sites) too
2 hours at each site

Takes 30 minutes to plan each plan,
per patient

2 hours per day over 4 months=121.6
(days) x 2 = 243.33/98 patients

continued
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APPENDIX 5

TABLE 34 Unit costs of training paid caregivers in person-centred care or communication skills, with supervision,
or in DCM with supervision (continued)

Author Resource item Unit cost (£) Source  Assumption(s)
Chenoweth Training per staff (two nurses, 55.54 Curtis*'?  Band 7, mid-point £35,184, assumption
et al. 3 days) 6 hours of training over 3 days

DCM trainers (two trainers, 9.28 a, b Band 7, mid-point £35,184

3 days)

8 hours of continuous 5-minute 412
DCM observations of
each participant

Observations completed in 3.27
3 hours by researchers at
each site, total 6 hours

Nurse developing care 36.02 Curtis?'  Takes 30 minutes to plan each plan,
plans + researchers helping per patient

2 hours of researcher’s time 4.12 2 hours per week for 1 month.

to give DCM trained/managers Total 8 hours

support

20 minutes per chart reviewed 6.01 Per chart 20 minutes

by researcher

Researchers feeding back 9.02 Feedback 30 minutes

Total 127

Sources (all last accessed 24 July 2013).

a www.nhscareers.nhs.uk/explore-by-career/nursing/pay-for-nurses.

b www.nhscareers.nhs.uk/working-in-the-nhs/pay-and-benefits/agenda-for-change-pay-rates.

C www.argos.co.uk/static/Search/searchTerms/VIDEOTAPE.htm.

d www.argos.co.uk/static/Product/partNumber/8285250/c_1/1%7Ccategory_root%7CHome+and+furniture %
7C14417894/c_2/2%7C14417894%7CBathroom+furniture % 7C14418043/c_3/3%7Ccat_14418043%7CTowels%
7C14418085.htm.

e www.amazon.co.uk/No-Rinse-Hair-Conditioner-Ounce/dp/B00082FF7S/ref=sr_1_1?s=drugstore&ie=UTF8&qid=
1349684576&sr=1-1.

f www.amazon.co.uk/s/ref=nb_sb_noss?url=search-alias% 3Daps&field-keywords=Book-+Bathing+without+a+battle.

www.boots.com/en/Boots-Handy-Wipes-Fresh-x12_1051032.

www.boots.com/en/Johnsons-Body-Care-24-Hour-Moisture-Hand-Cream-75ml_1235389/?

CAWELAID=969295224&cm_mmc=Shopping%20Engines-_-Google%20Base-_—_-Johnsons%20Body%20Care %

2024%20Hour%20Moisture%20Hand%20Cream%2075ml.

(o)
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