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Abstract

Background: Sleep disturbances are common and distressing for people with dementia and their family carers and
can lead to carers having interrupted sleep, low mood and care breakdown. Medication can have harmful side effects
and is generally ineffective. Non-pharmacological interventions should be first-line treatments, yet until now there
have not been effective treatments.

Objectives: To establish whether Dementia REIAted Manual for Sleep; STrAtegies for RelaTives (DREAMS START),
a multicomponent intervention, reduced sleep disturbance in people with dementia living at home at 8 months
compared with National Health Service treatment (treatment as usual).

Design and methods: We conducted a two-arm, multicentre, parallel-arm, superiority randomised controlled trial
with masked outcome assessment. Participants were randomised (1 : 1 ratio) to DREAMS START intervention plus
treatment as usual or treatment as usual alone. Analyses were intention to treat. We conducted a mixed-method
process evaluation with additional substudies: one exploring how United Kingdom-based South Asians experience
sleep disturbance and dementia, and one exploring the interaction of sleep, dementia and long-term conditions.
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Settings and participants: We recruited dyads of people with dementia and sleep disturbance living at home and
family carers from 12 National Health Service trusts and the Join Dementia Research service in England.
Interventions: DREAMS START is a six-session, multicomponent, manualised intervention delivered to family carers
of people with dementia who implement strategies to improve their relatives’ sleep. It is delivered face to face or
remotely by non-clinically trained graduates weekly or fortnightly and incorporates information about sleep and
dementia, promotes de-arousal at night, adaptive stimulus control (e.g. bedtime routine maintenance), daytime
behavioural activation, increasing access to light, improving carer sleep and making a tailored action plan.

Main outcome measures: The primary outcome was sleep disturbance measured using the Sleep Disorders Inventory
at 8 months.

Results: Between February 2021 and March 2023, 377 dyads were randomly assigned, 189 to treatment as usual
and 188 to DREAMS START plus treatment as usual. Mean age of participants with dementia was 79.4 years (standard
deviation 9.0), and 206 (55%) were women. Mean Sleep Disorders Inventory score at 8 months was lower in the
intervention versus treatment-as-usual arm [15.16 (standard deviation 12.77), n = 159, vs. 20.34 (16.67), n = 163];
adjusted difference in means [-4.70 (95% confidence interval -7.65 to -1.74); p = 0.002]. Seventeen (9%) people
with dementia in the intervention and 17 (9%) in the control arm died during the trial; deaths were unrelated to the
intervention. The mean incremental difference in health and care costs incorporating wider costs was £116 less
per dyad (95% confidence interval —£5769 to £5536) for DREAMS START compared to treatment as usual. There
was a 78% probability that DREAMS START is cost-effective compared to treatment as usual at a £20,000 decision
threshold with no significant difference in quality of life.

Conclusion: DREAMS START plus treatment as usual is clinically effective in reducing sleep disturbance in people
living at home with dementia at 8 months, demonstrating sustained effectiveness beyond intervention delivery.
DREAMS START is likely to be cost-effective, and delivery by non-clinically trained graduates increases potential for
National Health Service implementation at scale.

Limitations: We relied upon family carers’ proxy and self-reported outcomes, with intervention participants
potentially more invested and optimistic, increasing risk of bias. Additionally, based on our feasibility randomised
controlled trial, we did not include actigraphy or another direct measure of sleep and activity.

Future work: Studies should explore the longer-term effect of DREAMS START (we are following up participants
at 2 years), and there should be an implementation study considering delivery and scaling up DREAMS START in
real-world healthcare settings.

Funding: This synopsis presents independent research funded by the National Institute for Health and Care Research
(NIHR) Health Technology Assessment programme as award number NIHR128761.

A plain language summary of this synopsis is available on the NIHR Journals Library website https:/doi.org/10.3310/
GJPR2620.
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Introduction

Some material in this synopsis is reproduced with permis-
sion from Rapaport et al.! This is an Open Access article
distributed in accordance with the terms of the Creative
Commons Attribution (CC BY 4.0) licence, which permits
others to distribute, remix, adapt and build upon this work,
for commercial use, provided the original work is properly
cited. See: https://creativecommons.org/licenses/by/4.0/.
The text below includes minor additions and formatting
changes to the original text.

This report summarises our work testing the Dementia
REIAted Manual for Sleep; STrAtegies for RelaTives
(DREAMS START), multicomponent intervention for sleep
disturbance in dementia in a randomised controlled trial
(RCT) to determine its clinical and cost-effectiveness. This
work builds on our earlier NIHR HTA-funded intervention
development and randomised feasibility trial (NIHR/HTA
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14/220/06) that found the intervention and planned trial
procedures to be feasible and acceptable.

Rationale for research and background

In 2019, 57 million people worldwide had dementia;
this is projected to increase to 153 million by 2050,
with an estimated cost of care of a trillion US dollars.?
Sleep disturbance is common in people with dementia
(PwD) and can impact on all aspects of mental and
physical functioning. Our recent meta-analysis of sleep
disturbance in people living at home with all-cause
dementia found pooled prevalence of 26% at any one
time.® In addition to the possible negative impact of
sleep disruption on dementia trajectory, family members
find it difficult to cope with disturbed sleep.*> Sleep
disturbances predict family carer depressive symptomes,
burden and care home admission, contributing
to the individual, societal and economic impact of
dementia.s”
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Neurodegeneration of brain structures involved in
sleep and circadian rhythm regulation, including the
suprachiasmatic nucleus, are likely to mediate changes
in sleep timing, sleep continuity and sleep architecture
in dementia.® PwD often have impaired sleep initiation,
reduced night-time sleep, difficulty staying asleep,
increased night-time wandering and excessive daytime
sleepiness.” Over 90% of PwD have at least one
additional long-term condition (LTC) and may experience
pain, discomfort or mood disturbances® which further
impact sleep. Treating sleep problems may improve
daytime functioning of PwD, and their quality of life,
and given the hypothesised bi-directional relationship
between sleep disruption and amyloid deposition and
treatment as usual (TAU) pathology,® it could potentially
slow disease progression.

To our knowledge, there are no definitive RCTs
demonstrating efficacy of pharmacological, non-
pharmacological or light-based treatment for sleep
disturbance in people living at home with dementia at
all severities.”** Pharmacological interventions, such as
antipsychotics and hypnotics, can have adverse effects,!*
including increased mortality in older adults.®? While
melatonin, although safe, is not effective in improving
sleep in dementia,’* in a recent trial, suvorexant was
well tolerated and effectively increased total sleep time
in people with mild to moderate probable Alzheimer’s
disease and insomnia.®® A recent Cochrane review of non-
pharmacological interventions in dementia concluded
that multicomponent, complex interventions have the
strongest potential to improve sleep disturbance.” We
need effective interventions for sleep disturbance in PwD,
their families, and the health and social care systems
supporting them.

Aims and objectives

Overall aim

To determine whether a manualised, multicomponent,
non-pharmacological treatment package delivered by
supervised non-clinically qualified psychology graduates
will deliver significant benefits for people living with
dementia (PLWD) and their family carers. Additionally,
to assess the process and fidelity of delivery of the
intervention and explore the experiences of family carers
receiving the intervention.

Primary randomised controlled trial objective

To determine whether the DREAMS START intervention
improves sleep disturbance in PLWD at home at 8 months
compared to usual NHS treatment.
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Secondary randomised controlled trial
objectives
To determine:

1. Whether the DREAMS START intervention
improves sleep disturbance in PLWD at home at 4
months.

2.  Whether it reduces daytime sleepiness.

3.  Whether it increases PwD and family carers’ quality
of life.

4. Whether it improves family carers’ sleep and
decreases their affective symptoms and
burden.

5. The role of psychotropic medication and melatonin
in any change.

6. Whether it is cost-effective.

Process evaluation objectives
To determine:

7.  What are the mechanisms of change?
8. If effective, how can we optimise the intervention
for implementation at scale in the NHS?

Additional substudy objectives

9. To understand how PwD from UK South Asian
groups experience sleep disturbances and the impact
this has on family carer and other family members to
inform future cultural adaptation.

10. To translate DREAMS START into Hindi, a common
South Asian language.

11. To assess suitability of DREAMS START for PwD
and LTCs and understand how LTCs impact upon
engagement with the intervention.

12. To investigate whether PwD, LTC and sleep distur-
bance tolerate wearing a wireless electroencepha-
logram (EEG) device and to compare EEG measure
of sleep compared to questionnaires and actigraphy
data.

Methods

Protocols

The project was pre-registered on the International
Standard Randomised Controlled Trial Number (ISRCTN)
registry. The research pathway for the RCT and additional
substudies is shown in Figure 1. Full methodological
details for all work are given in our protocol, which can be
accessed here, and the main RCT protocol was published
alongside a Standard Protocol Items: Recommendations
for Interventional Trials checklist and is available here.'4

the DREAMS START parallel multi-centre RCT. Health Technol Assess 2026;30(17). https://doi.org/10.3310/GJPR2620
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FIGURE 1 Research pathways for study components. PPI, patient and public involvement.

The RCT statistical analysis plan (see Report Supplementary
Material 1) and the RCT health economics analysis plan (see
Report Supplementary Material 2) can be accessed here.

Results summary

In addition to the published trial protocol,** five results
papers have been submitted for publication to date, four
of which are now published! (Table 1). Key findings from
these papers are summarised below.

Randomised controlled trial: clinical effectiveness
(primary and secondary randomised controlled

trial objectives 1-5, paper 1)

We conducted a two-arm, multicentre, parallel-arm,
superiority trial with masked outcome assessment,
recruiting dyads of PwD and sleep disturbance and family

4
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carers from 12 English NHS sites. Randomisation (in a
1:1 ratio) to DREAMS START intervention (plus TAU)
or TAU alone was conducted at dyadic level, blocked
and stratified by site, with a web-based system assigning
allocation. The primary outcome was sleep disturbance
measured by the Sleep Disorders Inventory (SDI) at
8 months. Analyses were intention to treat and conducted
in accordance with Consolidated Standards of Reporting
Trials guidelines reported in full in our main published
paper.! Trial registration ISRCTN13072268.

Intervention finalisation

DREAMS START is a coproduced, six-session manual-
based multicomponent intervention for carers of PwD
to build personalised strategies and make changes to
their relatives’ sleep. It was previously tested in our
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TABLE 1 Status of results papers from the project

# Component

1 RCT clinical
effectiveness

2 Cost-effectiveness
analysis

3 Process evaluation

4 Widening access
substudy

5 LTCs substudy

Title

Clinical effectiveness of DREAMS START (Dementia REIAted
Manual for Sleep; STrAtegies for RelaTives) versus usual care for
people with dementia and their carers: a single-masked, phase 3,
parallel-arm, superiority randomised controlled trial

Cost-utility analysis of the DREAMS START intervention for people
living with dementia and their carers: a within-trial economic
evaluation

Process evaluation in a randomised controlled trial of DREAMS-
START (dementia related manual for sleep; strategies for relatives)
for sleep disturbance in people with dementia and their carers

Sleep Disturbances and Dementia in the UK South Asian
Community: A Qualitative Study to Inform Future Adaptation of the
DREAMS-START Intervention

Long-term health conditions and their impact on people with sleep

Status

Published in The Lancet Healthy
Longevity. https:/doi.org/10.1016/j.
lanhl.2024.08.004

Published in The Lancet Healthy
Longevity.*> https://doi.org/10.1016/j.
lanhl.2025.100708

Published in Age and Ageing.*¢ https://doi.
org/10.1093/ageing/afaf053

Published in Geriatrics.'” https://doi.
org/10.3390/geriatrics10050121

Published in BMC Geriatrics.'® https://doi.

disturbances and dementia

6° Pre-implementation DREAMS START: a pre-implementation qualitative study with NHS

study paper staff

org/10.1186/s12877-025-06045-x

This manuscript was submitted as a MSc
dissertation and is being prepared for
submission to BJPsych Open

a This was not part of planned publication strategy but has been completed additionally to support preparation of legacy implementation

grant applications.

earlier feasibility trial, and we made minimal changes to
the intervention prior to recruitment for the RCT.1%20
Our published protocol describes how the intervention
adheres to the Template for Intervention Description
and Replication checklist.'* The intervention includes
psychoeducation, day-and-night routine, light, increased
daytime activity and light exercise and carer support.” The
intervention integrates actigraphy data from devices worn
by participants with dementia at baseline to personalise
strategies. Carers retain personalised manuals and
equipment and make an individual plan to continue using
after intervention completion. We held two workshops
with co-applicants and patient and public involvement
(PPI) representatives in July and September 2020 and,
following this, sought additional written feedback from
co-applicants and PPI, with the final manual ready by
February 2021. Changes from the feasibility RCT were
minimal and included simplifying the manual content,
making recording forms and sleep diaries more user-
friendly, adding more vignettes and quotations describing
lived experiences and adding additional prompts for
facilitators around personalisation, action planning
and behaviour change. We also refined our training
programme for facilitators: a 2-day interactive training
focused on dementia and sleep-wake regulation, empathic
listening skills, facilitating behaviour change, interpreting
actigraphy, using supervision effectively and working
collaboratively with family carers and PwD. As part of
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the training to increasingly standardise the intervention
delivery, all facilitators were observed role-playing the
manualised intervention in full and ‘signed off’ as ready to
deliver by one of the team clinicians (Penny Rapaport, Gill
Livingston, Chris Clarke) as ready prior to being allocated
a dyad for delivery of the intervention (Figure 2 for a
graphical illustration of the intervention components).

Recruitment

Between 24 February 2021 and 5 March 2023, we
assessed 1632 dyads for eligibility, 1253 (76.8%) of
whom were excluded. Of those excluded, 719 (57.4%)
did not meet eligibility criteria, 505 (40-3%) declined to
participate, 6 (0.5%) consented but were too unwell to
continue or dropped out and 23 (1.8%) did not progress
as recruitment target was reached. Of the 377 dyads
randomised, 189 were allocated to TAU and 188 to the
intervention; 176/189 (93.1%) of those allocated to TAU
and 170/188 (90.4%) of those allocated to intervention
were included in the primary analysis.

Primary outcome

DREAMS START plus TAU was superior to TAU alone
on the SDI at 8 months post randomisation. Average
SDI scores at 8 months were 15.16 [standard deviation
(SD) 12.77, n = 159] in the intervention arm and 20.34
(SD 16.67, n=163) for TAU; -4.70 points (95% CI
-7.65 to -1.74, p=0.002, n=346) in the primary

the DREAMS START parallel multi-centre RCT. Health Technol Assess 2026;30(17). https://doi.org/10.3310/GJPR2620
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Hybrid, self-directed/online training and competency ‘sign off’

Intervention
form

Six sessions
(1 hour each)

Manual based
(physical copy given
to carers)

Delivered by non-
clinical staff

Delivered to carers

Actigraphy data from
person with
dementia integrated
to tailor sleep advice

Light therapy box
provided

Personalised action
plan developed

Flexible modality

2 days

Intervention
process

Flexibly delivered to
meet carer needs

Individualised
strategies

Builds on carer
expertise and
experience

Reflective and non-
directive

Between session
activities and
monitoring
Supportive
relationship with
facilitator

Using what works

Incorporates stress
reduction

Facilitator supervision

Intervention
content

1. Understanding sleep
and dementia
Causes and behavioural,
environmental and
lifestyle factors

2. Making a plan
Day-and-night routine,
light, tailored sleep and

light therapy
plan

3. Daytime routine and
activity
Increasing daytime
physical activity and
pleasant events

4. Difficult night-time
behaviours
Understanding causes
and developing
response strategies

5. Carers' sleep
Managing impact on
sleep for carers and
managing thoughts and
feelings at night

6. Using strategies in the
future
Summarising what
works, tailoring future
action plan

Fortnightly group-based supervision for facilitators delivered by a qualified clinical

psychologist

FIGURE 2 DREAMS START intervention components.

analysis adjusted model. At 4 months (immediately
post intervention), the difference in SDI scores was
similar in magnitude to 8 months [-4.42 (-7.32 to
-1.53), p = 0.003, n = 346]. A decrease of > 4 points is
the suggested minimum clinically important difference
(MCID).2t The effect exceeded the MCID on the SDI,
suggesting it is clinically important and meaningful, and

6
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this effect was immediate and sustained beyond the end
of the intervention. All sensitivity and supplementary
analyses showed similar effect sizes, suggesting our
findings were robust. To our knowledge, this is the
first definitive RCT of a multicomponent treatment for
sleep disturbance in dementia at home to demonstrate
sustained clinical effectiveness.
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Secondary outcomes

For PwD, neuropsychiatric symptom scores for PwD at
8 months were significantly lower in the intervention arm
versus TAU [difference in means -4.54 (95% Cl -8.71
to -0.37)]. For family carers, at 8 months, carer sleep
[difference in means 1.84 (95% Cl 0.32 to 3.35)] and
carer anxiety [difference in means -0.86 (95% Cl -1.71
to -0.01)] were significantly lower in the intervention
arm versus TAU. No other secondary outcomes differed
significantly between arms, but summary scores across
measures indicated that results consistently favoured the
intervention. There was no difference between the groups
in terms of harms and side effects at follow-up.

Intervention delivery

DREAMS START was delivered with high fidelity to the
intervention and good attendance rates. We trained
76 facilitators to deliver the intervention, of whom 49
went on to deliver the intervention to a mean of 3.6 (SD
3.12, range 1-15) participants each. About 149/180
(82.8%) of surviving intervention participants adhered
to the intervention, receiving 2>4/6 intervention
sessions; 142 received all 6 sessions; and 8 participants
died before completing 4 sessions. We aimed to record
one DREAMS START session per participant to rate
intervention fidelity. One intervention session was
recorded and available for 143/188 (76.0%) participants.
The mean fidelity score was 95.4% (SD 0.08). We also
measured four therapeutic process measures; for each,
the median score was 5/5 [interquartile range (IQR)
5-5]. Due to the COVID-19 pandemic, we delivered
the intervention flexibly based on restrictions and carer
preference. DREAMS START was delivered in person
to 77 (43.8%) participants, to 31 (17.6%) by video call,
to 28 (15.9%) by telephone, to 33 (18.8%) by a mix of
remote and in-person sessions, and to 7 (4%) by a mix
of video or telephone delivery.

Randomised controlled trial: cost-

effectiveness (secondary randomised

controlled trial objective 6, paper 2)

In our health economic analysis, we evaluated the cost-
effectiveness of DREAMS START plus TAU compared to
TAU.* The primary aim was to report the mean incremental
cost per quality-adjusted life-year gained of DREAMS
START delivered to family carers of PLWD at home from
a health and Personal Social Services perspective over
8 months compared to TAU using participant-level RCT
data. For PwD, we collected EuroQol-5 Dimensions, five-
level version (EQ-5D-5L) proxy,?? Dementia Quality of Life
proxy? and a modified version of the Client Service Receipt
Inventory.?* For the family carer, we collected EQ-5D-5L,%
a modified resource use measure, and the Brief Work

This synopsis should be referenced as follows:
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Productivity and Activity Impairment?* questionnaire to
measure impact on absenteeism (time taken off work) and
presenteeism (productivity while at work) for the family
carer. All measures were collected at baseline, 4 months
and 8 months.

The total mean cost per dyad of the DREAMS START
intervention (including sessions, equipment and facilitator
training and supervision) was £574.38. The mean
incremental difference in health and care costs was £59
less per dyad (95% Cl -£5168 to £5050) for DREAMS
START compared to TAU, and incorporating wider costs
was £116 (95% Cl -£5769 to £5536). There was a
78% probability that DREAMS START is cost-effective
compared to TAU at a £20,000 decision threshold. There
was no significant difference in quality of life.

Randomised controlled trial: process

evaluation (objectives 7 and 8, paper 3)

We conducted a process evaluation using a mixed-
methods design to enhance our understanding of the
DREAMS START RCT results.’® To examine how the
intervention was delivered in practice, we measured
intervention adherence, fidelity and additional therapeutic
process measures. To explore mechanisms of behaviour
change underpinning DREAMS START, we qualitatively
interviewed 43/188 active arm participants, and 9/49
intervention facilitators conducting a reflective thematic
analysis?® guided by a prespecified theory of change logic
model,’* and measured movement using an actigraph
worn by the person with dementia at baseline, 4-month
and 8-month follow-up. We purposively interviewed a
maximum variation sample of carers allocated to DREAMS
START [different sites; sex, age, ethnicity, relationship
with PwD; intervention completers and non-completers,
and caregiving contexts (live in/live out)]. Similarly, we
interviewed a range of staff delivering DREAMS START
(different sites, number of times delivering, job role).

The intervention was well received by participants, who,
despite competing demands, usually attended sessions
(82.8% attended = 4/6 sessions). Mean fidelity score
(95.4%; SD 0.08) and median score for all four process
measures assessed (5/5; IQR 5-5) was high, meaning
the intervention was facilitated consistently and with
high fidelity. We identified three overarching themes
aligned with our model: (1) knowledge and facilitation
enable behaviour change, (2) increasing sleep pressure
and developing skills to manage sleep disturbances
and (3) establishing a routine and sense of control. Our
findings suggest that (1) the sustained intervention effect
observed in the RCT after 8 months is potentially tied
to trained, supervised facilitators supporting behaviour

Rapaport P, Amador S, Adeleke M, Barber J, Banerjee S, Bhojwani A, et al. The clinical and cost-effectiveness of improving sleep via carer delivered strategies in people with dementia:
the DREAMS START parallel multi-centre RCT. Health Technol Assess 2026;30(17). https://doi.org/10.3310/GJPR2620



DOI: 10.3310/GJPR2620

change to become embedded through personalisation,
setting and reviewing goals, and future action planning
and (2) the significant reduction in carer anxiety levels
and improvement in their sleep observed in the RCT may
be tied to carers’ increased self-efficacy and belief in
their ability to adaptively respond to their relative’s sleep
disturbance. We were unable to collect sufficient data for
pre-specified actigraphy data analysis exploring underlying
mechanism of action. About 135 (72%) intervention arm
participants had actigraphy data available at baseline, 65
(35%) at 4 months and 38 (20%) at 8 months. About 132
(70%) TAU participants had actigraphy data at baseline, 67
(35%) at 4 months and 46 (24%) at 8 months (reasons for
missing actigraphy data are given in Table 2).

Overall, this work has elucidated the behaviour change
mechanisms underlying DREAMS START and will inform
future work and implementation.

Substudy 1: widening access

(objectives 9 and 10, paper 4)

In substudy 1, we qualitatively interviewed family carers
who had participated in the DREAMS START (n = 7) trial
or other dementia studies (n = 4), conducting reflective
thematic analysis.?®> In the interviews, we explored how
sleep disturbances and DEAMS START are experienced by
UK-based South Asian families affected by dementia. In
parallel, we translated the DREAMS START intervention
into Hindi and consulted with Hindi speakers with

Health Technology Assessment 2026 Vol. 30 No. 17

experience in dementia care, revising iteratively. We
identified two overarching themes.

Theme 1: the impact of dementia-related sleep
disturbance in South Asian families

This explored the impact of dementia-related sleep
disturbances upon South Asian families. For those
interviewed, living in multigenerational households meant
more people are affected but more help and support may
also be available. Cultural and familial expectations around
the authority of older people and not taking PwD out and
caring responsibility impacted sleep management at night
and activity during the day.

Theme 2: considerations for cultural adaptation of
DREAMS START

We identified considerations for the cultural adaptation
of DREAMS START: speaking English as a second
language may limit engagement with the current
intervention, linguistic changes and adaptation to
peripheral intervention content to increase engagement
and relevance were identified. This included culturally
competent facilitation of DREAMS START when
delivered to UK South Asians.

Overall, this work has resulted in Hindi translation of
DREAMS START and recommendations for cultural
adaptation of the peripheral intervention content and
facilitator training to increase relevance of and engagement

TABLE 2 Reasons for missing actigraphy data at baseline, 4-month and 8-month time points

Reason

PwD found wearing the watch uncomfortable or distressing
FC declined due to practicalities (e.g. postage, sleep diary)
PwD too unwell or in hospital

PwD in a care home

Participants away and unable to receipt

Risk of PwD swallowing the watch

Technical/procedural issues (e.g. recording error/watch lost in transit)
Death (prior to actigraphy data collection)

Withdrawals from study

Deaths

Total people with actigraphy data

Total

Time point
Baseline 4 months 8 months
63 (16.7%) 124 (32.9%) 146 (38.7%)
2(0.5%) 36 (9.5%) 22 (5.8%)
3(0.8%) 18 (4.8%) 18 (4.8%)
0 10 (2.7%) 18 (4.8%)
0 14 (3.7%) 11 (2.9%)
0] 1(0.3%) 1(0.3%)
41 (10.9%) 11 (2.9%) 10 (2.7%)
1(0.3%) 0 (0]
0] 13 (3.5%) 21 (5.6%)
0 18 (4.8%) 16 (4.2%)
267 (70.8%) 132 (35%) 84 (22.3%)
377 377 377

FC, family carer.
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with DREAMS START, with potential to increase access
within the UK South Asian community. As Hindi is not as
widely spoken in UK South Asian communities (relative to
Urdu, Punjabi and Bengali), our work to date is potentially
limited, and we aim to extend this in our planned
future work.

Substudy 2: sleep, dementia and long-term
conditions (objectives 11 and 12, paper 5)

In this substudy,'® we qualitatively interviewed 17 family
carers from the DREAMS START intervention arm who
were caring for a relative with other LTCs alongside
dementia and sleep disturbance and conducted reflective
thematic analysis.?> We identified two overarching themes:

Theme 1: complex interaction of long-term conditions,
sleep and dementia

Participants highlighted how LTCs, including pain,
interacted with dementia symptoms to worsen sleep
and physical health in their relatives describing a ‘perfect
storm’ which compounded the health burden experienced
by PwD and carers. Carers highlighted dilemmas in use
of sleep and pain medication and would often minimise
physical symptoms and causes and sometimes avoided
using analgesia thinking sleep disturbance was all due to
the impact of dementia itself.

Theme 2: long-term conditions get in the way of
implementing DREAMS START

Physical health symptoms of PwD sometimes impeded
carers trying out DREAMS START strategies. This was both
as a direct impact of issues, such as pain and poor mobility,
and as it made behaviour change challenging, especially
in the context of carers being exhausted themselves or
managing their own health conditions.

This qualitative substudy deepens our understanding
of the interacting effects of dementia and LTCs on
sleep disturbance, and when considered alongside, our
DREAMS START RCT findings have potential to enhance
applicability of the intervention for those with multiple
LTCs alongside.

For the wireless EEG study, we approached 53 RCT
participant dyads, following their 8-month follow-up,
inviting them to wear a wireless EEG Dreem (Beacon
Biosignals, Inc; Boston, MA) headband for 2-4 nights.
Of those approached, 19 declined because the family
carer was worried that it would be uncomfortable and
disturb their relative’s sleep, 18 declined because they
were not interested and felt too busy, and 18 declined
as their relative had not liked the actigraph watch and
they reasoned that the headband would be similarly

This synopsis should be referenced as follows:
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received. Nine dyads were uncontactable, and four had
moved into a care home (some carers gave more than
one reason). One dyad consented to take part in the EEG
study, and the PwD wore the headband for 2 nights. The
Dreem headband calculates data quality across three EEG
channels - left (L), centre (C) and right (R). This metric is
defined as the percentage proportion of good-quality EEG
over the recording for a given channel.

e Data quality for night 1 was 22% (L), 74% (C) and
46% (R).

e Data quality for night 2 was 57% (L), 47% (C) and
53% (R).

During both nights, the PLWD took the headband off
multiple times due to discomfort. This was evidenced
by reports from the family carer and the poor channel
quality. In summary, we concluded from this work that
the wireless headband was not feasible or acceptable for
use by PwD and sleep problems at home in the context of
their participation in the wider study. We were unable to
compare the EEG data with questionnaires and actigraphy
as planned. Further detail on steps we took to increase
uptake are detailed in Challenges faced and limitations.

Discussion/interpretation

Principal findings and achievements per

project outcome

The main findings and achievements in this project are
listed below:

1. We demonstrated that DREAMS START plus TAU is
safe and clinically effective at reducing sleep distur-
bance in PwD living at home at after 4 months, and
this is sustained at 8 months post randomisation. We
also demonstrated beneficial effects for family carers
(improved sleep and reduced anxiety) at 8 months
(paper 1).

2.  We showed that there is a moderate probability that
DREAMS START is cost-effective relative to NHS
TAU (paper 2).

3.  We demonstrated that DREAMS START can be de-
livered flexibly with high fidelity across modalities (in
person, by video call or telephone) and qualitatively
elucidated the mechanisms of behaviour change
informed by our logic model to inform future imple-
mentation (paper 3).

4. We translated the DREAMS START intervention to
Hindi ready for testing. We have added to the litera-
ture on cultural considerations and have delineated
future cultural adaptation of the intervention

Rapaport P, Amador S, Adeleke M, Barber J, Banerjee S, Bhojwani A, et al. The clinical and cost-effectiveness of improving sleep via carer delivered strategies in people with dementia:
the DREAMS START parallel multi-centre RCT. Health Technol Assess 2026;30(17). https://doi.org/10.3310/GJPR2620
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alongside considerations for clinicians and service
providers on supporting South Asian families affect-
ed by dementia and sleep disturbance (paper 4). We
will apply for funding test this translated and cultur-
ally adopted version.

5.  We added to what is qualitatively understood about
the intersection of sleep, dementia and LTCs and
made recommendations for clinicians and services
(paper 5).

6. We demonstrated that a wireless EEG device is not
acceptable for those living at home with dementia
and sleep disturbance in the context of our trial,
adding to what is already known about limitations of
actigraphy-based technology, highlighting a gap in
acceptable ways to directly measure sleep in those
living at home with dementia (papers 3 and 5).

Contribution to existing knowledge

Prior to this project, definitive evidence for any treatment
for sleep disturbance in dementia was lacking.”** DREAMS
START, a multicomponent intervention, demonstrated a
sustained reduction in sleep disturbance for people with all
severities of dementia living at home, beyond the duration
of the intervention and more than usual clinical care. We
also demonstrated high levels of intervention attendance
in contrast to previous multicomponent pilot studies”?62?”
and is the first to test and demonstrate effective delivery
by non-clinically trained graduates both face to face and
remotely. Additionally, we have built on what is known and
understood about the challenges of using direct measures
of sleep in real-world, home-based contexts for PwD and
sleep disturbance. Our qualitative work has highlighted
the intersectional complexities of sleep disturbance, LTCs,
dementia and ethnicity.

Strengths and weaknesses in relation to

other studies

As noted above, this was, to our knowledge, the first
definitive RCT of a multicomponent treatment for sleep
disturbance in people living at home with dementia to
demonstrate sustained clinical effectiveness. The trial
was successfully delivered with a high follow-up rate,
with 92% of participants included in the primary analysis,
and good intervention attendance, with 83% of surviving
intervention arm participants receiving = 4/6 intervention
sessions. This is in the context of the global COVID-19
pandemic during which we conducted the trial, recruiting
to time and target with minimal delays, despite the
devastating impact of the pandemic on those affected by
dementia.?® We think that because of restrictions, people
were less able to increase exposure to natural light and
activity than we had envisaged, but nevertheless the trial
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demonstrated efficacy. Additionally, the trial has good
external validity with no clear differences in those who
did and did not consent, and recruiting from NHS trusts
serving geographically, ethnically and socioeconomically
diverse populations. We actively sought to recruit from
populations typically under-represented in clinical trials,?
and overall, 25% of our participants were from minoritised
communities and with 20% without post-school education.

Despite these strengths, our trial had methodological
weaknesses. There was a risk of response bias, as we relied
upon family carers’ proxy and self-reported outcomes, with
intervention arm participants potentially more invested
and optimistic.’® We were unable to mask participants
or facilitators to group allocation, and unmasked carers
reported proxy outcomes increasing risk of bias. This is
not uncommon in trials of psychological and behavioural
interventions,®® and we took steps to mitigate against
researchers becoming unblinded to allocation status,
following procedures we have successfully adopted in
earlier trials.?3132 A further weakness was the of lack
of actigraphy or other direct sleep and activity data as a
RCT outcome measure. This methodological decision was
informed by our feasibility RCT when using actigraphy as
a primary outcome was unfeasible as it had inadequate
validity for PwD and was unacceptable to some.?” Other
dementia studies have reported actigraphy limitations
and challenges, particularly during the pandemic
when carers had less direct support to use devices.®®
Importantly, multiple studies in dementia have found
large discrepancies between questionnaire and actigraphy
sleep measures,®*% and arguably questionnaires better
reflect the clinical impact of sleep disturbance on those
with dementia, something which our PPI representatives
felt strongly about during our feasibility RCT. However,
reliance on carer-reported outcomes for sleep disturbance
without objective sleep measures does introduce potential
reporting bias, particularly given the unblinded nature of
the intervention. Additionally, we did not include an active
control group, so it cannot be certain that the effect of
the intervention is not a reflection of the contact with a
supportive facilitator. However, we believe this is unlikely
as the intervention was most effective for sleep-related
outcome measures, and there is not always an effect of a
supportive facilitator in trials in dementia.®®

Take-home messages

DREAMS START is clinically effective in improving sleep
disturbance in PwD (at 4 months), and this is sustained
at 8 months. It also led to a significant improvement
in family carer sleep and reduction in their anxiety at
8 months.
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There is a high probability that adding the DREAMS START
intervention to TAU is cost-effective compared to TAU
alone over 8 months. Even with the addition of the cost
of the DREAMS START intervention costs, participants
with dementia and their carers incurred £116 less in
health, social services and wider costs over 8 months than
participants in the control arm.

DREAMS START can be flexibly delivered in varied
modes of delivery by non-clinically trained facilitators,
to a high standard of fidelity and is being made ready for
implementation in real-world NHS settings, with guidance
available on how best to achieve this.

DREAMS START can be tailored to meet the needs of
those living with multiple LTCs and UK-based South Asian
communities without significant changes to the core
components of the intervention.

Reflections and what could have been

done differently

As in all dementia trials, there is tension between gathering
meaningful and informative data and not overburdening
participants. In our trial, to reduce unnecessary burden
on PwD and to increase consistency, we collected all data
by proxy report from family carers. Additionally, we did
not collect information on medical comorbidities, such
as other sleep disorders, beyond our initial screening, or
measure symptoms, such as pain. This information would
have enabled us to explore further the interactions of
LTCs, sleep and dementia in our data set across the trial.
We may have also been able to collect this information
by accessing people’s medical records directly. We also
did not collect qualitative data from participants with
dementia about the impact of the intervention, especially
where they had chosen to participate in DREAMS START
sessions; this would have given voice to an additional
perspective and understanding of the impact of the
intervention upon PwD themselves.

Challenges faced and limitations

The COVID-19 pandemic undoubtedly shaped the trial
and was the backdrop to many of the challenges and
limitations we faced. We delayed our project start from
April 2020 to September 2020, which enabled us to
develop robust plans and protocols that would allow us
to deliver the trial flexibly in the context of the pandemic.
This preparation which included enabling fully remote
data collection and intervention delivery was essential;
however, the pandemic still had a profound impact on
the trial delivery, the staff working on the trial and the
participants and their ability to change behaviour, which
potentially worsened sleep.

This synopsis should be referenced as follows:
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The biggest challenge we had was the collection of the
actigraphy data, and in our LTCs substudy, we struggled
to get people to wear the wireless EEG. We planned
to include actigraphy to measure movement as a
potential intervention mechanism. At baseline, 4-month
and 8-month follow-up, only 71%, 35% and 22% of
participants, respectively, had 7 days of actigraphy and
associated sleep diary data available, so we could not
conduct planned mediation analysis. We took various
steps to increase uptake and wear of the actigraphs;
this included trying to have clear instructions enclosed
with devices and a follow-up call to go through these
with the carer and, where possible, having research
staff deliver and explain in person, and we tried to
simplify all related procedures. The reasons for not
wearing the actigraphs are presented in Table 2. The
most common reason given was discomfort or distress
at wearing the watch. This was higher at follow-up
when people had generally previously tried the watch
and may have found it unacceptable. For many, the
practicalities of organising receipt and collection of the
watch through couriers, keeping a diary over 7 days
and monitoring wear by the PwD was prohibitive, and
perhaps a reflection of how burdensome it was for
already-exhausted family carers. Additionally, there
were many who did not wear the watch because they
were too unwell, and those lost to follow-up because
of death or transition to care home also have no watch
data available. The pandemic had a profound impact
upon the health and well-being of those living with
dementia,?® and we had much higher levels of death
and illness across the trial than in our feasibility RCT*?
(although there was shorter follow-up), which will also
have impacted on our actigraphy data collection. We
found even greater resistance to wearing the wireless
EEG (detailed above), which is perhaps unsurprising,
since it is a bigger and more uncomfortable piece of
equipment than the actigraphy watches, and there was
no longer the potential of benefit, as it was outside
the trial. Our experiences, although compounded by
the pandemic, reinforces the need for non-invasive,
easy-to-use and ideally entirely passive technology
which can accurately measure movement and sleep
for PwD and other LTCs living at home in the
community.37:%8

Another key challenge was finding and retaining staff to
deliver the intervention. Ideally, we planned to recruit
non-clinically trained staff (e.g. assistant psychologists or
dementia support workers) from within memory services.
This was challenging, because there was a lack of staff
available to train, and limited resources meant services
were reluctant to release staff for training to deliver
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the intervention. We overcame this by recruiting trust
research assistants where clinical staff were unavailable.
Additionally, staff illness (sometimes due to COVID-19)
and very high turnover meant that of the 76 staff that
we trained and ‘signed off’ ready to deliver DREAMS
START, only 49 went on to deliver the intervention,
making delivery very resource-intensive. Therefore, it was
a challenge to maintain consistency with enough staff
available to deliver. Throughout the trial, we endeavoured
to ensure that we trained the facilitators to a high standard
to ensure that the intervention was delivered as intended.
We had a standardised training manual, in-depth live
training, and we (either Penny Rapaport or Gill Livingston
as clinician cochief investigators) also met with each
potential facilitator to role-play each session with them to
‘sign off’ that they were ready to deliver the intervention.
Clinical supervision was also mandatory for all of those
delivering the intervention and was delivered by Penny
Rapaport and Chris Clarke (both clinical psychologists)
fortnightly in small groups and with additional individual
supervision available on an ad hoc basis. We would also
listen to recordings of sessions where we believed there
were challenges and would discuss potential or actual
intervention withdrawals with facilitators in supervision.
Additionally, our central University College London (UCL)
researchers were available to facilitate the intervention if
a site had no one available. Despite these challenges, the
intervention was delivered to a high standard, with high
levels of attendance and high fidelity as well as no therapist
clustering effect found in our analysis. Undoubtedly,
staff turnover will be one of the key challenges to future
delivery, and we have a 2-day online training package
available which can be locally adapted and, in future,
can be applied via a ‘train the trainers’ approach so that
knowledge and expertise become embedded in services.

Engagement with partners and

stakeholders

We partnered with the Alzheimer’s Society, who chaired
our annual DREAMS START community of interest (Col)
(@ network of academic researchers, policy-makers,
stakeholders, including the NHS England Dementia Clinical
Network and PPI), where we focused on refining our plans
for dissemination, implementation and public engagement
(see Impact and learning). We have also worked with the
North Thames Applied Research Collaboration (ARC) who
are funding our 2-year follow-up data collection and have
funded an animation of our DREAMS START findings
targeting strategic managers and commissioners. For our
widening access work, we engaged with the Subco Trust,
an organisation for South Asian carers in East London. We
have worked developed links with the Lewy Body Society
and Dementia UK, with planned future collaborations and
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grant applications, and we have submitted an expression
of interest to the North Thames ARC for a future grant
(detailed below).

Capacity strengthening activities

The DREAMS START work has supported capacity building
of future dementia academics and clinicians. During
this work, we have supported (through supervision and
interview and application preparation) six research staff
to obtain a place on a clinical or counselling psychology
doctorate programme, one onto a MSc and one onto a
PhD programme. We have had three sleep-related MSc
students who have completed dissertations related to
sleep and dementia (Tala Koren, Danyang Liao and Vrushti
Mehta); one has been published,* and two are being
prepared for publication. Our trial manager Sarah Amador
has led on the process evaluation and implementation
work and has completed the Economic and Social Research
Council ARC Accelerator programme, developing skills
in building a social venture which will be applied to our
future DREAMS START work. Penny Rapaport, who was a
new chief investigator supported by an experienced chief
investigator (Gill Livingston), has successfully delivered
DREAMS START, her first large grant, and during the study
has successfully gained a NIHR Advanced Fellowship and
been promoted to professor. During the trial, four other
co-applicants have been promoted to professor (Julie
Barber, Georgina Charlesworth, Rossana Horsley, Simon
Kyle), also contributing to broader sleep and dementia
research capacity.

Patient and public involvement

Aim

We aimed to embed meaningful PPl throughout each
element of this study to ensure that the voices and lived
experience of those affected by dementia were integral.
We have also tried to ensure that as a research team,
we were held to account by our PPI collaborators. We
achieved this through various means.

What did we do?

We judge the quality and success of our feasibility RCT and
the acceptability of our coproduced intervention to be a
direct result of the meaningful and ongoing contribution
of those with lived experience of dementia.?® Rossana
Horsley, who has lived experience as a carer and is a
member of the Alzheimer’s Society Volunteer Network, led
PPI on our feasibility RCT and continued in this role in this
study, and we have partnered with the Alzheimer’s Society
throughout. At the start of this study, we convened a
virtual PPI group where PLWD or caring for a relative with
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dementia joined us and agreed individually how they would
like to contribute, to best align with their skills, abilities,
interests and available time. This was a dynamic group, with
new members joining throughout. For our additional work
packages, we were aware that our group was lacking in
ethnic diversity and worked with community organisations,
linking with other projects to recruit PPl members from
UK-based Asian communities to work with us. From this
wider group, we allocated two PPl members (Rossana
Horsley and Jane Ward) to attend Trial Management Group
meetings and one member (Sube Banerjee) to attend our
Trial Steering Committee (TSC), and all our PPI group were
invited to contribute to our Col group.

In refining our RCT study protocol and the DREAMS
START intervention, PPI involvement helped us to clarify
our research questions, our outcome measures and our
inclusion criteria. Specifically, our PPl representatives
directly influenced our decision to use the SDI as our
primary outcome measure. They judged that important
outcomes were that the PwD was less restless during
the night, did not try to do anything dangerous, was
more awake during the day and disturbed them less (all
measured in the SDI). In these circumstances, they felt that
actigraphy measurements of sleep did not give additional
outcome information and were not accurate. Within our
intervention refinement, our PPl members worked hard
to adapt the sleep diaries and record forms to ensure
that they were readable and user-friendly, especially
for tired and busy family carers; we also incorporated
direct quotations from our family carer PPl members
into the DREAMS START manuals. PPl and community
engagement were integral to the work, translating and
culturally adapting DREAMS START. We consulted with
our PPl and community partners on the nuances of the
translation, sense checking around colloquialisms and
providing feedback on the translated versions.

Our PPl members have been central to our dissemination
and knowledge exchange activities, especially our
dissemination to participants and related public
communities (see Report Supplementary Material 3 for lay
summary). Our PPl members worked with us to develop our
dissemination and impact strategy, and Rossana Horsley
coauthored our published protocol and main paper. Jane
Ward contributed to a video and content now online at
(https:/livingwithdementiatoolkit.org.uk/) talking about
their experiences of caring for a relative with dementia
and sleep disturbance and how they have contributed
to DREAMS START. Jane Ward also copresented with
Penny Rapaport a webinar to the Alzheimer's Society
research network on sleep and dementia and then to an
article on supporting a relative with sleep disturbance.
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(www.alzheimers.org.uk/get-support/publications-
and-factsheets/dementia-together/aug-sept-2021/
research-support-carers-dementia-disturbed-sleep).
Rossana Horsley spoke at our DREAMS START knowledge
exchange event about her contribution to the project and
her motivations for working with us on DREAMS START.
Additionally, our team has run workshops and discussions
about sleep and dementia to community and patient
groups at the Lewy Body Society, Subco Trust and South
Asian day centres in West London. We have written a blog
on sleep and dementia for the North Thames ARC as part
of Dementia Awareness Week.

Reflections and critical perspective

An ongoing challenge in dementia research is that
involvement is often dominated by carers of PwD rather
than PwD themselves. This was the case in our DREAMS
START work, although we were testing an intervention
delivered to family carers and were interested in their
experiences. Jane Ward supported us to reach out to
dementia advocacy organisations Dementia Engagement
and Empowerment Project and Together in Dementia
Everyday to ensure that we included those living with
dementia in our wider PPl group. As researchers and
clinicians, we also tried to redress this imbalance in
perspectives in our conversations with family carers; we
asked questions to foreground the perspective of those
that they had been caring for, what was important to
them and how DREAMS START may have fitted their lives.
Most of our PPl came via the Alzheimer's Society research
network, and ultimately, we were working with a relatively
small group of committed individuals whose lives had
been affected by dementia. Patient representatives in
research are less commonly from Black and minority
ethnic backgrounds and are less likely to come from
socioeconomically disadvantaged groups, limiting the
opportunity to develop a greater understanding of ways to
widen access and develop interventions that are fitting and
meet the needs of marginalised groups.** We worked hard
to diversify our PPI representation, although arguably we
only did this once we were focusing on widening access in
our substudy, and this is something that we should have
worked harder to do throughout.

Equality, diversity and inclusion

There are widening inequalities in dementia risk, outcome
and treatment access,*® and by developing and testing
interventions such as DREAMS START with diverse
participants, we can begin to redress these disparities.
The 2024 Alzheimer's Society-funded Office of Health
Economics report found 110 inequalities relating to
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dementia, primarily around ethnicity, socioeconomic position
and rurality.#* Disparities exist in dementia diagnosis rates
and outcomes across the disease course. UK-based South
Asian people (the largest non-White group) are diagnosed
with dementia and die younger than White people.*? Little is
known about experiences of sleep disturbance and its wider
impact in South Asian families, although the experiences of
sleep disturbances have been explored in Black, Hispanic and
non-Hispanic White populations but not in the UK,*4* and
there are also inequalities in terms of experiences of LTC in
minoritised communities in the UK.

In our DREAMS START RCT, we targeted and recruited
ethnically and socioeconomically diverse populations
typically under-represented in clinical trials, with
25.2% of participants with dementia from minoritised
communities (12.5% Asian, 8.5% Black, 0.8% Mixed
and 3.4% other ethnicities) and 23.3% with no formal
qualifications. In the 2021 (England and Wales) census,
81.7% of the population was White; people from Asian
ethnic groups made up the second largest percentage of
the population (9.3%), followed by Black (4.0%), Mixed
(2.9%) and other (2.1%) ethnic groups; and 18.2%
reported no formal qualifications.*®*” In comparison to
these census results, participants with dementia from
minoritised ethnic communities were over-represented
in our sample, as were those without formal education,
which may be seen as a proxy for socioeconomic status.
This may also indicate that our findings are relatively
generalisable to those living with dementia in the UK.
We worked hard from the outset to recruit NHS sites
which served diverse geographical, socioeconomic and
ethnic communities, including rural and semirural and
coastal communities, where there are higher levels of
deprivation. We used the NIHR INCLUDE guidance“®
for inclusion of underserved groups in clinical research
and would discuss at our weekly meetings with research
delivery staff how to increase access to those from
underserved groups and maximise engagement, for
example, by sharing successful flexible outreach and
approach strategies and discussing best practice in
working with interpreters to collect outcomes. Similarly,
we incorporated into our facilitator training how to
manage difference and power imbalance in delivering
DREAMS START and used supervision to explore
ways to deliver the intervention when working with
an interpreter or with those with lower literacy levels.
We made sure during our intervention finalisation that
the names, photographs and examples included in the
DREAMS START manualsincluded broad representation.

As noted above, in our two substudies, we wanted to
explore in depth the experience of two underserved
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dementia communities, those experiencing multiple LTCs
and those from South Asian backgrounds. This work
is detailed above; however, in addition to the broader
strategies we adopted, for these studies we worked to
engage community groups and added two sites which had
large South Asian populations. Although ourwider research
delivery teams and clinical facilitators were diverse in terms
of age, gender and ethnicity, our core research team was
predominantly White, and for our substudy, we recruited
two bilingual research assistants from South Asian
background (Malvika Muralidhar and Ankita Bhojwani) to
recruit and collect data and translate the intervention and
a South Asian dementia academic (Naaheed Mukadam) to
act as a consultant on our widening access work. Although
we believe that our findings are potentially generalisable
to those from diverse backgrounds, a caveat to this is
that we excluded from the trial those living alone with
dementia. This decision was based upon difficulties for
those living alone or without a carer participating in both
the intervention and trial procedures in our feasibility RCT.
We acknowledge this is an underserved group who may
face inequalities in access to dementia health and social
care,*! and future research would benefit from adapting
multicomponent interventions such as DREAMS START to
meet the needs of this group.

Impact and learning

What difference have we already made?

We hope that the primary difference we have already
made is for those who participated in the trial. Our
results demonstrate that we have improved the sleep of
those living with dementia and their relatives and seen
reduction in service use for those who received DREAMS
START. Our qualitative feedback has been predominantly
positive, suggesting that our work was well received and
felt to have made a difference. As noted above, we trained
76 non-clinical staff to deliver the intervention building
their understanding of sleep and dementia as well as their
broader knowledge of psychological interventions and
clinical skills. They have fed back via facilitator interviews
(incorporated in paper 3) the direct impact upon them and
their development as well as them being ready in services
to share learning and potentially implement DREAMS
START in the future.

Throughout the course of this project, we have sought to
raise awareness and understanding of the impact of sleep
disturbance in dementia in various ways. Our team acted
as consultants to the Alzheimer’s Society and to the Lewy
Body Society on their factsheets on sleep disturbance and
dementia for those affected, and we (research and PPI
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co-applicants) have contributed to public engagement
work via webinars delivered via these organisations. We
contributed to a ‘living well with dementia’ online toolkit,
including on online conversation between Penny Rapaport
(chief investigator) and Jane Ward (PPI) about the project
described in our PPI section above.

We have also added to academic knowledge in the field
with our team supervising MSc students to publish
on the MCID for the SDI?* and the prevalence of sleep
disturbances in people living at home with dementia.®
By recruiting a diverse sample to our RCT, we have also
contributed to what is known about successful inclusive
recruitment strategies, which we have already shared
with a UCL-led project inclusive of research practices in
dementia research. Our additional work packages focused
on widening access to under-represented groups, and
those living with multiple LTCs have already resulted in
tailored recommendations for widening access and a
translated version of the intervention.

What longer-term impact might there be?

DREAMS START is the first non-pharmacological
intervention to reduce sleep difficulties in people living
at home with dementia, where currently no definitive
research evidence exists, and as such, we anticipate it will
be widely adopted within the NHS as the only evidence-
based intervention package incorporating all aspects of the
National Institute for Health and Care Excellence (NICE)
recommendations.*’ Although we did not see a difference
in prescribing of non-evidence-based psychotropic
medications with harmful side effects or a delay to care
home transition, with longer follow-up and scaled up
implementation we may see this. The programme has
significant potential for societal and economic impact.

Lessons for future work

Having adapted to the unprecedented context of
COVID-19, we have learnt from both our successes and
our challenges in delivering the trial flexibly and often
remotely. We had not anticipated DREAMS START being
delivered by telephone or video call; however, having
done so, we have contributed to understanding of flexible
and varied models of implementation with the potential
to reach underserved communities, such as those living
in remote rural areas, or those unable to leave their
homes due to mobility issues or caring responsibilities.
Although not powered to do so, we found no difference
in treatment effect based on delivery mode, highlighting
the strength of this flexible approach. Within our future
planned implementation work detailed below, we hope to
incorporate and test technology, including digital health
applications, in order to ensure that the intervention is both
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scalable and accessible for those who may find it difficult
to receive in-person intervention, for example, those in
more remote, underserved geographical areas or those
with additional long-term mobility issues. We have also
learnt from our challenges. We struggled to adequately
collect technological (actigraphy and EEG) data, and in
future, we would account for this in our planning, allocating
additional resources and specialist expertise to maximise
the potential to collect these data as intended. Even with
additional resources and expertise, it did seem that the
devices we used were not acceptable to those living with
dementia, sleep disturbances and often additional LTCs,
which reiterates the need for more less-burdensome and
intrusive ways to measure sleep and activity.

Related work

Having demonstrated the immediate and sustained effect
of DREAMS START, it is important to understand how
this effect changes over time. We successfully applied to
the North Thames ARC for funding to undertake a 2-year
follow-up study of our key clinical and cost outcomes. This
long-term follow-up study, DREAM LONGER, is ongoing,
and we will report our findings in late 2025. We have also
been funded by the North Thames ARC to commission a
short animation describing the need for DREAMS START,
what we did and our key findings. This was designed to
appeal to commissioners and managers and to introduce
DREAMS START to the public. We have an English and
a Hindi version of the animation ready for dissemination
(www.ucl.ac.uk/psychiatry/research/mental-health-older-
people/dreams-start). We have also recently completed a
small pre-implementation study. A MSc student (Vrushti
Mehta) conducted qualitative interviews with managers
and clinicians not involved in the trial to explore barriers
and facilitators to future implementation of DREAMS
START. We will use this to inform future implementation
work and will submit for publication in early 2025.

Future collaborations and potential

funding

Building upon our existing collaborations with the North
Thames ARC, we have submitted an expression of interest
for submission as part of their ARC 2 funding application.
This expression of interest was not taken forward as part
of ARC 2 submission as it was not aligned with the wider
funding call; therefore, we are preparing an application for
submission to the NIHR Health and Social Care Delivery
Research stream in September 2025: the aim of this
work would be to conduct an implementation study with
evaluation, and specific planned objectives are to:

1. Co-design an implementation package, including
consultation with stakeholders, to ensure
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technological components (i.e. wearable
accelerometer data and phototherapy lights), and
staffing can work within NHS systems.

2. Determine uptake, use and necessary resources
for DREAMS START in participating NHS and
third-sector services and identify factors
which inhibit or facilitate DREAMS START
implementation.

3. Adaptation and evaluation of DREAMS START for
minoritised groups, including older Black and UK-
based South Asian communities.

If this application is unsuccessful, we will apply to submit a
similar study to the Alzheimer’s Society.

We are collaborating with Dr Emma Wolverson (Research
Lead, Dementia UK), Rachel Thompson (Consultant
Admiral Nurse, Lewy Body Society) and Professor
Suzanne Reeves (UCL Division of Psychiatry and
UCLH mental health BRC Neurodegeneration Theme)
to explore how DREAMS START could be adapted
for those living with Dementia with Lewy Bodies and
Parkinson’s Disease Dementia. We will begin with
a MSc project qualitatively exploring how DREAMS
START could be optimised for these groups, and we
will use this preliminary work to inform a legacy grant
application to the Lewy Body Society for a targeted
implementation study.

Gill Livingston is leading a strategic partnership
between UCL and Osaka University on Ageing and
Dementia, and Penny Rapaport is part of the working
group on sleep detection and treatment in dementia
and neurodegenerative illnesses. In November, we
will contribute to a joint conference which will involve
developing applications for small Proof of Concept
grants, strengthening the UCL/Osaka collaboration and
potentially leading to bigger future grant applications in
sleep, dementia care and technology.

Aspirations for dissemination and

implementation

We have outlined our plans for implementation studies
above under future collaborations and potential funding,
and we held a public dissemination event at UCL, chaired
by Malayka Rahman-Amin (Alzheimer's Society) and
attended by over 80 stakeholders, where we presented
our initial findings and plans for dissemination and future
implementation. We have developed DREAMS START as a
mixture of productand procedure:astructured, manualised,
transferable package incorporating practice guidelines and
a lay summary and video animation for commissioners and
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training materials. We have also made recommendations
on using the intervention with those with multiple LTCs
and will make the Hindi version and guidelines available
via our website. These products will be made publicly
available to reduce barriers to implementation. We have
extensive experience within the team of implementing
evidence-based interventions and recently have employed
consultants to explore the potential and provide materials
and costing of developing a social enterprise to support
the delivery or our evidence-based Strategies for Relatives
(START) (hot DREAMS START) intervention for family
carers. Having done this work, we aim to adapt our
processes in the future to speed up our pathway to impact
for DREAMS START. We collaborate with Professor Aimee
Spector (UCL Psychology), who has developed an online
training academy www.ucldementiatrainingacademy.org/,
which signposts practitioners and other stakeholders to
evidence-based interventions in dementia care, and we
will add DREAMS START to their platform. In our DREAMS
START Col, we have and will work with NHS England,
the Memory Services National Accreditation Programme
(MSNAP), the Royal College of Psychiatrists and the
British Psychological Society Faculty for the Psychology of
Older People to ensure that we are widening awareness of
what is already known and what DREAMS START adds via
presentations, in anticipation of future implementation.
Our pre-implementation work informed by the
Consolidated Framework for Implementation Research
(manuscript being prepared) has involved interviews
with stakeholders not involved in the trial, as well as data
from DREAMS START facilitator interviews on potential
implementation challenges. This work highlighted the
importance of perceived need for DREAMS START and
lack of available alternatives in services, the need for
robust evidence and clear referral processes/pathways in
services, managerial/strategic support to start delivering
DREAMS START, robust processes for training and
supervision and team champions leading on embedding
and sustaining the intervention. We intend to extend
this work to develop an implementation logic model and
toolkit to support services to deliver the intervention. We
believe that the intervention is likely to best fit within
post-diagnostic support pathways in memory services;
however, we will be testing this and other potential
pathways in our future work.

Implications for decision-makers
Recent Cochrane reviews of pharmacological and

non-pharmacological interventions for sleep dis-
turbance in dementia have highlighted a paucity of
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available evidence.”'! Other than highlighting the
lack of effectiveness of melatonin, authors found
a lack of evidence for any drug treatment to guide
decision-making and uncertainty around the
balance of benefits and risks of medication. For non-
pharmacological intervention, authors concluded that
no intervention could be identified as suitable for
widespread implementation, despite promise from pilot
multicomponent interventions. Current NICE guidelines
for dementia do not make specific recommendations,
yet state: ‘For PLWD who have sleep problems, consider a
personalised multicomponent sleep management approach
that includes sleep hygiene education, exposure to daylight,
exercise and personalised activities"** Consequently, as
the first adequately powered RCT of a multicomponent
intervention addressing sleep disturbance in dementia,
this project represents a step forward in available clinical
and cost-effectiveness evidence to inform decision-
making. We aim to lobby NICE and work with key
stakeholders, including NHS leaders and commissioners,
the Alzheimer’s Society, the Lewy Body Society and
Dementia UK, to support the integration of the evidence
from the DREAMS START RCT into national guidelines.
The published results will be reviewed and integrated
into the next standing Lancet Commission on Dementia,
widening potential impact in international settings.
Having already submitted an expression of interest for
NIHR ARC funding, completed an animated summary for
commissioners and undertaken a pre-implementation
study being prepared for publication, we believe we are
well placed to provide specific guidance to policy-makers
and Integrated Care Boards, including guidance on
widening access to UK-based South Asian communities
and those living with dementia and additional LTCs.
Our teams will build on our experiences of leading on
the implementation of the highlight impactful START
intervention both nationally and internationally, using
our established networks and pathways, to impact to
expedite this process for delivery of DREAMS START
in NHS memory services, third-sector providers and
eventually internationally. Now that we have published
our health economic analysis, detail costings are
available on the intervention training, supervision and
delivery. The total cost per dyad of the DREAMS START
intervention, including DREAMS START intervention
sessions, equipment (light box, watch) and facilitator
training and supervision, was £574. There is potential
for this cost to be reduced if the intervention is scaled
up, as costs of supervision and training facilitators
would be lower and equipment could be reused. We
plan to produce evidence summaries to support policy
decision-making.
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Research recommendations

In addition to our future plans for implementation-
based research, this project has highlighted areas of
uncertainty and gaps in what is known with respect to
non-pharmacological interventions for sleep and sleep
and dementia more broadly.

1. How can we measure sleep directly in people living at
home with dementia, and what are the quantitative
mechanisms underpinning DREAMS START?

In addition to practical challenges related to the
acceptability of wearing an actigraph or a wireless EEG
for those experiencing sleep disturbance and dementia
that we experienced in our study, there remains
uncertainty about the validity of data for this population
when it is collected. Studies in dementia have found
large discrepancies between questionnaire-based
and actigraphy measures of sleep,®*3> and arguably
guestionnaires better reflect the clinical impact of sleep
disturbance on those affected by dementia. However,
having accurate, valid and reliable measurement of
direct sleep and movement remains a priority, and
future testing of entirely passive and non-intrusive
technology is needed.?”28 Linked to the need to develop
and test technologies for measuring sleep in PwD, the
specific mechanisms underpinning the intervention
remain unclear. We were unable to collect sufficient
data for pre-specified actigraphy data analysis exploring
underlying mechanism of action, so we could not report
on several intervention targets, for example, circadian
rest-activity rhythms (or direct measures of circadian
phase) and changes in pattern of light exposure, sleep-
wake timing and consolidation and reduction in napping.
Being able to quantitatively explore these mechanisms
would enable us to better understand which aspects of
the intervention (e.g. light or increasing activity) work
for whom and in what ways - which has the potential
to lead to further personalisation and targeting of the
intervention. It would also be useful to further examine
how the intervention may work differentially for those
with different dementia subtypes, such as Lewy body
dementia, with a view to further targeted tailoring
and adaptation.

2.  What is the long-term effectiveness of
DREAMS START?

We have demonstrated via our primary analysis a

sustained effect of DREAMS START; however, we do not
know whether this effectiveness is sustained over time.
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We could hypothesise that over time, we may see further
differentiation in service use and potential delays to care
home admission. We are in the process of being able to
explore this, as we have gained funding from the NIHR
ARC to collect follow-up clinical and cost-effectiveness
data at 2 years.

3. How can multicomponent interventions for sleep, such
as DREAMS START, be adapted to benefit those living
alone with dementia?

Following our feasibility RCT when we found that delivery
of DREAMS START to those living alone with dementia
was challenging, we added to our inclusion criteria that
PwD needed to have someone (a relative or a paid carer)
present at night, and clarified that the intervention would
be delivered to a carer who would support behaviour
changes. Little is known or understood about how sleep
disturbances are experienced by people living alone
with dementia, and in the first instance, it is important
to explore this further. Additional research adapting and
testing interventions like DREAMS START for with people
living alone with dementia is also recommended.

4. Is an adapted version of DREAMS START clinical and
cost-effective for addressing sleep disturbance in people
living in care homes with dementia?

As noted above, sleep disturbance is often a precipitant
of care home admission, and the prevalence of sleep
disturbance is higher in people in care homes [38% of
people with all-cause dementia in care homes experience
symptoms of sleep disturbance (95% Cl 33% to 44%)]*
compared to those living at home [26% of people
with all-cause dementia living at homes experience
symptoms of sleep disturbance (95% CI 23% to 30%)].°
This suggests that sleep may worsen following care
home admission, and undoubtedly, the complex care
home environment may be less controllable and more
dependent on variable care quality. As such, interventions
designed for delivery at home in a more controlled and
contained setting cannot simply be transferred to a
care home context. There remains limited evidence for
multicomponent, non-pharmacological interventions for
sleep in care homes, with one recent cluster RCT showing
short-term improvements in SDI scores for those in the
intervention group versus usual care at 16 weeks albeit
with methodological limitations.®® Future research would
benefit from adaptation of DREAMS START for complex
care home environments and delivery by paid care home
staff, followed by testing of clinical and cost-effectiveness
in a cluster RCT.
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Conclusions

DREAMS START plus TAU is clinically and likely to
be cost-effective in reducing sleep disturbance in
people living at home with dementia after 8 months,
demonstrating an effect sustained beyond immediate
intervention delivery. The intervention can be delivered
flexibly across a range of modalities and safely, as
evidenced by high attendance and intervention fidelity
rates, no evidence that intervention effects vary based
on delivery modality and no evidence of harm related
to the intervention. Our process evaluation findings
highlight that the intervention was generally positively
received as well as informing our understanding or
how the intervention may be working in line with our
theoretically informed logic model. We have added
value to our main study via substudies, elucidating
the experiences of people with additional LTCs, sleep
disturbance and dementia and those caring for a relative
with sleep disturbance from UK-based South Asian
communities. DREAMS START is potentially scalable,
and further implementation-focused research will assist
the translation of our findings from a controlled research
settings to complex real-world delivery. Further research
is needed to fully understand how DREAMS START can
be further personalised and targeted, especially in the
context of resource-limited settings, and development
of acceptable ways to directly measure sleep in PwD
with disturbed sleep is required.
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