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Abstract
Background  Sleep disturbances are common for people with dementia and can be distressing for them and their 
family. People with dementia live with an average of five other long-term conditions (LTCs). Little is known about the 
impact of LTCs on dementia and sleep. We aimed to explore this within the DREAMS START (Dementia Related Manual 
for Sleep; Strategies for relatives) trial of a multi-component intervention delivered to family carers, to consider how 
symptoms of LTCs impacted on carer ability to implement DREAMS START intervention strategies.

Method  We conducted a qualitative interview study recruited participants from the intervention arm of the DREAMS 
START trial in English NHS sites. Participants were 17 family carers of people with dementia, other LTCs and sleep 
disturbances. We used a semi-structured topic guide and conducted interviews, analysed using reflective thematic 
analysis.

Results  We identified two overarching themes. Firstly, there was a complex interaction of LTCs, sleep and dementia. 
LTCs including pain, interacted with dementia symptoms to worsen sleep and physical symptoms. Carers reported 
dilemmas about whether to give analgesia, primarily understanding their relatives’ sleep disturbances in terms of 
dementia diagnosis. Secondly carers were exhausted from lack of sleep and physical health difficulties made it harder 
to, for example, increase daytime activity for their relative.

Conclusions  There is a complex relationship between LTCs, dementia and sleep and the effect of LTCs in someone 
with dementia may be underestimated. It is important that families know that people with dementia need adequate 
analgesia. In addition, tiredness and illness in family carers may mean they need support to implement strategies, or 
they will be unable to break the cycle of exhaustion.
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Introduction
The number of people living with dementia worldwide is 
projected to rise from 57  million in 2019 to more than 
150 million by 2050 [1]. In the UK, the number of people 
living with dementia is estimated rise to 1.7  million by 
2040, which is approximately double the number in 2023 
[2]. Sleep disturbances occur in over a quarter of people 
with dementia living at home, and are related to brain 
changes, mood disturbances, daytime inactivity and 
long-term conditions (LTCs) [3, 4]. Sleep disturbances 
in people with dementia include waking up at night, day/
night reversal, distress behaviours at night and excessive 
daytime sleepiness [5]. Since most people with demen-
tia are looked after at home by family, sleep disturbance 
can also negatively impact the carer’s sleep and wellbe-
ing [6]. Family carers (referred to as carers in the rest of 
this paper) report being woken at night by people with 
dementia, having trouble falling sleep after being woken, 
and high levels of daytime fatigue [7, 8].

People with dementia have complex health needs, and 
most are living with multiple additional illnesses [9–11]. 
LTCs are defined as health conditions with no cure and 
that impact on a person’s day-to-day life [12], but that 
may often be managed by medications [13]. In a recent 
UK study, people with dementia had a mean of 4.6 other 
LTCs in addition to their dementia [14]. Living with mul-
tiple LTCs alongside dementia is associated with lower 
quality of life [15], worse prognosis and clinical presen-
tation [16] and increased service use and associated 
costs [17, 18]. As is the case with sleep disturbances in 
dementia which can have multiple and interacting under-
lying causes, interactions between LTCs and dementia 
are complex and have been theorised to be impacted by 
multiple factors including lifestyle, social, environmental, 
carer/family, mental health, physical health, polyphar-
macy, and severity and type of dementia [19, 20]. People 
with multiple LTCs often have sleep disturbances [21–
25], and individuals with more LTCs have more disturbed 
sleep [26]. This relationship may be bidirectional as these 
illnesses and associated pain may cause or contribute 
to sleep disturbances [27, 28], and prolonged sleep dis-
turbances could increase the likelihood and severity of 
symptoms of LTCs [21, 29]. Additionally, increased pain 
associated with many LTCs can be difficult to identify 
when people are living with dementia and is often inad-
equately treated. Family carers face significant challenges 
in how to recognise pain and manage pain medication for 
their relative, reporting hesitancy or deviation from pre-
scribed medication plans [30], which may in turn further 
impact on management of sleep disturbance.

Potential interactions between dementia and LTCs may 
result in greater illness burden for people with dementia 
and their carers [31]. Carers whose relatives needed sup-
port to go to the toilet in the night or who had recently 

fallen, had worse sleep [6]. Sleep disturbances in people 
with dementia predict the breakdown of care and care 
home admission, and physical illness may also increase 
the likelihood of the people with dementia moving into a 
care home [6, 32].

Tackling sleep disturbances is therefore important not 
only for people living with dementia but also for their 
carers. Non-pharmacological approaches are recom-
mended as first-line treatment for sleep disturbances for 
people living with dementia ([33, 34]. Medication brings 
risks of drug interactions and side effects in people pre-
scribed multiple medications; this is particularly relevant 
to those living with multiple LTCs [35–37].

Building on our earlier successful feasibility RCT [3], 
we recently completed randomised controlled trial (RCT) 
of DREAMS START (Dementia Related Manual: Strate-
gies for Relatives), a multi-component non-pharmacolog-
ical intervention aimed at improving sleep disturbances 
in people with dementia delivered to their carers [38]. 
DREAMS START is a six-session, manualised (facilita-
tors work through a manual personalising the content to 
the unique needs of the recipient) intervention delivered 
by supervised, non-clinical graduates to carers. Strate-
gies are tailored and include increasing comfort, light 
exposure, increasing routine, relaxation, activity, looking 
after yourself and making a future action plan. It helped 
both people with dementia and their family carers’ sleep 
compared to usual treatment [39]. It addresses the mul-
tiple potential causes of sleep disturbances in dementia; 
however, it was not specifically developed to address the 
interplay between dementia and LTCs and we are unclear 
how the presence of additional LTCs may impact on how 
the intervention is experienced and implemented.

To our knowledge, no previous research has sought 
to understand the impact of LTCs on the relationship 
between dementia and sleep and how this may relate to 
interventions. We aimed, in this qualitative sub-study 
of the DREAMS START trial, to explore carers’ experi-
ences of their relative’s sleep disturbances in the context 
of LTCs, and how it affected implementation of interven-
tion strategies to improve sleep.

Methods
Design
We conducted a qualitative, semi-structured interview 
study, with a subsample of carers who participated in the 
DREAMS START RCT.

Ethics
London (King’s Cross) National Research Ethics Service 
approved the DREAMS START RCT (reference: 20/
LO/0894) on 21st August 2020 and a substantial amend-
ment to conduct this sub-study was approved on 6th June 
2022. All participants gave written or verbally recorded 
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informed consent prior to interviews. All participants 
had capacity to consent to participate.

Settings and participants
We invited family carers of people with dementia with 
LTCs who participated in the intervention arm of the 
DREAMS START RCT to take part in the sub-study after 
completing 8 m follow up assessment (trial protocol and 
results are reported elsewhere [38]). Trial inclusion cri-
teria were that the participants with dementia (any type 
and severity) had to score 4 or more on the Sleep Disor-
der Inventory (SDI) [40], had a sleep problem which they 
or their carer found was a problem, and that they lived at 
home with someone present at night. For this study, we 
defined an LTC as any condition that has no cure, but that 
can be managed by medication, such as diabetes, high 
cholesterol and high blood pressure, heart conditions, or 
arthritis (Rookes et al., 2022). We used medication lists of 
participants with dementia, collected as part of the trial, 
to identify those being potentially treated for LTCs; an 
approach taken in previous studies [41, 42]. All partici-
pants with dementia prescribed ≥ 5 medications were eli-
gible, and then their carer was invited to participate. We 
aimed to recruit a diverse sample in terms of carer and 
people with dementia age, ethnicity, and familial rela-
tionship. We included completers and non-completers of 
the DREAMS START intervention. We aimed to include 
completers and non-completers of the intervention as we 
were interested in whether people did not complete the 
sessions as a result of their own or their relatives’ LTCs 
and the impact upon engagement and completion of the 
intervention and experience of its suitability.

Data collection
We gave carers a choice of where to be interviewed face-
to-face in participants’ homes or university premises, or 
remotely by phone or video call. AB conducted inter-
views using a semi-structured guide developed by the 
research team (see Appendix A) which focused on car-
ers and their relative’s experiences of LTCs, the extent to 
which these affected relative’s sleep and their own sleep, 
and how LTCs impacted on their experience and engage-
ment with DREAMS START. We ceased interviewing 
when we reached thematic sufficiency, the point at which 
no new themes emerged from the data [43]. Interviews 
were audio recorded, transcribed verbatim, anonymised 
and entered into NVivo 12 software. We also included 
data pertaining to LTCs from a separate sub-study of the 
main trial, aimed at widening South Asian carer’s access 
to the trial and intervention (referred to as the widening 
access study in the rest of this paper).

Data analysis
We adopted a reflexive thematic analytic approach using 
the six step approach of identifying themes and patterns 
within the data, considering research positionality and 
context [44]. To incorporate reflexivity AB and MM kept 
diaries during data collection, documenting how their 
personal and professional characteristics may be affect-
ing interview responses, and this was actively discussed 
with the wider team [45]. The six stages of our analysis 
proceeded as follows, although the process was iterative 
rather than linear. Step 1: Familiarisation with the data: 
Before and during the analysis, AB and MM listened to 
audio recordings of the interviews, read and re-read the 
transcripts, checking against the recordings in order to 
increase familiarisation. PR, GL and LW additionally each 
read at least 25% of the transcripts. At this stage we all 
made notes on our initial thoughts from the transcripts. 
Step 2: Coding the data AB independently and system-
atically coded each transcript into meaningful fragments 
labelling initial codes. LW coded 25% of the sample at the 
initial coding stage and used then an initial coding frame-
work was developed by AB and LW based on the research 
questions of the study This was reviewed and refined by 
the wider team and AB then revisited the transcripts to 
align the coding within the coding frame. Step 3 Com-
bining codes into themes and reviewing (Step 4): GL, 
PR, SA, LW and AB met regularly to develop overarch-
ing themes, AB and LW developed initial themes related 
to the research questions and would bring these to meet-
ings where we would further refine as a team and resolve 
any discrepancies, revising iteratively, during this process 
and alongside the written drafting of this paper (Step 6) 
we named and defined our themes (Step 5). We adopted 
this reflective team-based approach, ensuring that each 
team member was involved in each step of the process to 
increase the credibility and dependability of our analy-
sis [46, 47]. To contextualise our sample and analysis AB 
extracted from interview data the number of LTCs both 
the carer and the person with dementia were reportedly 
living with (see Appendix B).

In terms of researcher reflexivity, interview data for this 
study was collected by AB and MM, young women with a 
psychology degree from South Asian backgrounds, nei-
ther were qualified clinicians or healthcare professionals. 
This may have impacted on how participants related to 
them during the interview, especially when discussing 
health related issues, something we took into consider-
ation during our analysis. During our team-based discus-
sions, we would situate our conversations to recognise 
the different perspectives we were bringing for example 
as practicing clinicians (GL and PR) and would reflect on 
our different roles within the project team.
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Results
Study participants
Between September 2022 and August 2023, we identified 
38 DREAMS START intervention arm carers who could 
potentially participate in this study, 14/38 consented and 
participated from sites in London, Essex and Sussex. 18 
reported being too busy or not interested, 4 too busy 
caring for their relative who was unwell, and 2 agreed 
to be interviewed but did not attend on the day. We also 
included data from 3 carers interviewed for the widening 
access sub-study.

Of the 17 interviewed, 15 carers had completed all 6 
intervention sessions, 1 withdrew prior to the 1st ses-
sion and 1 withdrew after the 1st session. People with 
dementia and their carer’s characteristics are presented 
in Table 1 below. Carers reported that their relatives had 
an average of 5.6 (range = 2–10) LTCs. The most common 
conditions were diabetes, cardiovascular including high 
blood pressure and high cholesterol, issues with mobility, 
arthritis, mental health issues such as anxiety and depres-
sion, and pain. Three of the carers interviewed also men-
tioned their own health conditions during the interviews.

Qualitative findings
Qualitative findings are organised into two overarch-
ing themes highlighting the complexity of the relation-
ship between LTCs in dementia and sleep, and how these 
impact DREAMS START implementation.

Theme 1: complex interaction of LTCs, sleep and dementia
LTC symptoms impact on sleep disturbance
Carers repeatedly highlighted how the consequences of 
LTCs, such as pain and incontinence directly impacted 
their relative’s sleep. Pain often interfered with people 
with dementia being able to fall asleep or woke them 
during the night, a daughter, caring for her mother with 
Alzheimer’s disease explained.

I mean, there’s the back pain… yeah, it has hap-
pened that she complained about having pain, espe-
cially before going to bed. Daughter 5.

It is difficult to ascertain whether incontinence experi-
enced by people living with dementia is due to their diag-
nosis of dementia, a separate LTC, or a combination of 
the two. Nevertheless, this symptom was described by 
carers as extremely disruptive to the person with demen-
tia’s and often the carer’s sleep. Some carers experienced 
their relative waking up multiple times to go to the toi-
let or needing assistance with cleaning themselves and 
changing bedding, as explained by a wife caring for her 
husband with moderate Alzheimer’s disease.

[incontinence] happens sometimes in the middle of 
the night, that’s terrible, it takes one and a half to 
two hours to give him shower, to clean him and then 
clean all the beddings. Wife 1.

LTC symptoms and dementia-related symptoms interact to 
worsen sleep
Carers described a ‘perfect storm’ of interaction between 
sleep issues, LTCs and dementia, which compounded the 
health burden experienced by people with dementia and 
carers. Carers attributed nighttime waking of people with 
dementia to their LTCs combined with dementia. For 
example, one daughter explained that her father, who has 
dementia and diabetes, would get up in the night looking 
for food, whilst also lacking awareness of his condition.

So, my dad, he has Alzheimer’s and he’s diabetic so 
at night-time, he’d get up several times during the 
night looking for food or just wandering around, he’d 
go downstairs and also, he’s at high risk of falling. 
Daughter 4.

A son described how his mother walked around her 
house at night until completely exhausted, which he 
thought was due to the dementia and associated restless-
ness. This constant moving worsened the pain because of 
her arthritis which made her more restless.

Lately, there’s been a lot more wandering at night, so 
she will just literally wander around the house con-
tinuously. And all the aches and pains that probably 
come with arthritis, and pain, and whatever else 
comes with… the pain triggers the dementia, which 
triggers the pain. Son 1.

Dementia as the primary reason for sleep disturbances
Often carers did not connect their relative’s sleep dif-
ficulties to their physical health, framing their relative’s 
difficulties in terms of the behavioural and cognitive 
symptoms of dementia. Carers would often talk about 
how there seems to be ‘nothing wrong’ with their relative 
physically or would minimise physical symptoms, which 
may impact on how they choose to manage these prob-
lems and the complex interaction between them.

I don’t think the other health issues [are impacting 
on sleep] they’re more physical or mechanical, I call 
them… So, in a physical kind of way, she’s not doing 
too bad. But yeah, it’s the- it’s the mind, you know. 
Son 2.

Carers often attributed sleep difficulties to dementia, 
and not the LTCs or pain. For example, one wife, caring 
for her partner, felt that the pain that their relative was 
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experiencing with a hernia and arthritis, but not pre-
scribed pain medication, had less impact on sleep than 
the dementia had despite their relative reporting pain.

Within the last few weeks, she has had extreme pain, 
was bent over double in pain… It’s very intermit-
tent, it sometimes keeps her awake at night, I think 
it’s not too bad. Sometimes, well, she will say- this 
is because she has problems with her hips as well. 
That, and I just think the fact that she just doesn’t 
sleep very well sometimes. It is almost exclusively to 
do with the dementia. Wife 4.

The dilemma of medications
Carers discussed the dilemmas they faced in terms of 
medications prescribed to their relatives both for sleep 
and for pain and other LTCs, highlighting that medica-
tion for dementia, sleep and LTCs often does not help or 
produces side effects. Carers felt they bore responsibil-
ity of weighing up the risks and benefits of medications, 
especially for medications prescribed ‘as needed’, particu-
larly for painkillers, as this son explained.

It does help her get off to sleep for a few hours. But 
I notice that if she has it for two or three days run-
ning… her daytime behaviour just changes. She 
becomes more confused. She’s looking a bit more 
lost…Last night, I didn’t give her any medication 
at all because I saw that she was a bit confused. I 
thought I’m going to give her a couple of days off. But 
then, you know, I have a night which is just abso-
lutely terrible. And I’m exhausted. Son 2.

The challenge of weighing up the relative risk and ben-
efits of medication for pain was exacerbated by people 
with dementia being unable to clearly recognise or com-
municate their level of pain. Carers reported advice 
which they experienced as conflicting from doctors, so 
felt they had to make the decision for themselves based 
on trial and error. One daughter explained that despite 
receiving professional advice regarding pain management 
for her mother’s pain, she chose not to follow it for fear of 
her mother becoming addicted to painkillers, potentially 
leaving pain untreated which impacted on her mother’s 
sleep.

Because if she gets codeine once a day, and with the 
paracetamol three times a day, that may well work 
for her, but I don’t want to give that to her on a daily 
basis… I’m sure that the consultant at the pain 
management clinic will tell me that she should take 
it on a regular basis, but I’ve got to balance- I’ve got 
to live with her, I’ve got to balance that out if she gets 

hooked, that’s going to irritate her mood. Daughter 
2.

Theme 2: LTCs get in the way of implementing DREAMS 
START
People with dementia’s physical health interferes with 
implementing DREAMS START
People with dementias’ physical health symptoms 
sometime impeded carers trying out DREAMS START 
strategies. Some people were not physically mobile, or 
experienced pain while moving, which was a barrier to 
increasing their physical activity or accessing natural 
light, although chair-based exercise and phototherapy 
(bright light) lamps were provided as part of the inter-
vention. These were not always used by carers. One son, 
caring for his father who was prescribed 16 medications 
and living with dementia with Lewy Bodies commented:

But yes, a lot of this… quite a few of the things that 
are mentioned in the books and the sessions, my 
dad could not really do because of his age– he’s 
quite elderly– and he’s not that physically mobile… 
I mean for us it’s, you know, if there was anything 
physical, that was in the in the booklet– say if it’s 
walking for… daily walks or physical exercise– my 
dad couldn’t do that. Son, 3.
We had the [phototherapy] light. I would have loved 
that to have really worked but it was so bright you 
know… but it was just too bright for her, and she has 
macular degeneration. Daughter 3.

Impact of LTCs makes behaviour change challenging
DREAMS START is delivered to carers so that they 
can support their relative to make changes to improve 
sleep, or they can implement changes themselves, such 
as changes to bed and rise routines. When people with 
dementia had additional health conditions, requiring care 
and support, carers felt this added to the challenge of car-
ing. This was especially so for children caring for parents 
with dementia, where there was a shift in the power and 
dynamics in relationships.

As far she is concerned, I am basically telling her 
what to do, and she doesn’t like it. When she should 
eat, when she wants to eat when she pleases, and I 
say we have to keep an eye on her diabetes and blood 
sugar…sometimes, I have to use stronger measures, 
and so I say, “No, come on. You have to move. You 
have to- you’ve got to do this; you can’t do that.” 
Daughter 2.
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Carers sometimes worried about people with dementia’s 
complex health needs impacting engagement with DREAMS 
START
Many carers reported their own sleep was disturbed by 
worry and anxiety about their relative’s complex health 
needs. They reported being constantly vigilant in case 
their relative woke again, especially in the context of 
previous falls. This would then negatively impact their 
day-to-day functioning, mood, and energy levels. This 
was especially so for the older, spousal carers, who more 
often had their own health conditions. Carers sometimes 
found their role in putting DREAMS START into prac-
tice burdensome.

…even when she is asleep, there’s this constant worry, 
so I struggle to fall asleep at the same time. So, it’s 
just a mixture of everything. So, yeah, it does affect 
my sleep. Once they started sending through- “can 
you fill this in, can you fill that in,” and, you know, 
everything in the night, tracking your sleep, I just 
didn’t have time. Son 1.

Carers also found that the more tired they felt, the less 
effectively they implemented strategies.

The reason why they’re probably not as effective 
as they should be is that sometimes…it’s- because 
strategies- because I find that when I need to do it 
[implement strategies from DREAMS START], I’m 
so extremely tired. Husband 1.

Carers health impacted on implementation of DREAMS 
START
Carers having poor health, such as living with diabetes 
or cancer, impacted how able they felt to implement the 
strategies from DREAMS START. One daughter reported 
difficulty in doing anything on top of the housework, 
such as helping her mother be more active during the 
day.

If I wasn’t diabetic [and] so tired, then there’d be 
more I could do, or- I’m just- you know, as I said, I 
wake up and I’m tired, and I just want to go back to 
bed… when I’ve finished with the work, all I want to 
do is just go in my room and go to sleep. Daughter 1.

A son who was living with cancer reported similar issues 
with implementation due to disrupted sleep.

I’d be getting out of bed at half 6, maybe having had 
half an hour to an hour’s sleep, and then you got the 
whole day ahead and you’re dealing with my own 
illness and all the things that need to be done in a 
normal day… and to be honest, there was a couple of 

times when I couldn’t do it [DREAMS START]. Son 
2.

Discussion
Main findings
To our knowledge, this is the first qualitative study to 
explore the intersection of LTCs, sleep and dementia. In 
our analysis we consider how these factors interact and 
are experienced by carers providing care for relatives liv-
ing at home. We also explore how these factors impacted 
the DREAMS START sleep intervention. For carers, the 
presence of additional LTCs added to the challenge of 
sleep disturbances in their relatives with dementia and 
often meant they faced dilemmas regarding medication 
and symptom relief, how to respond in the night and how 
to reduce potential risks, such as of falling. Our find-
ings align with others about the effects of pain [27] and 
incontinence [48] on sleep for people with dementia and 
highlight how carers own sleep is affected, which can also 
lead to anticipatory worry and difficulty getting back to 
sleep after care is delivered [6]. Carers explained how the 
interaction of dementia and LTCs is particularly marked 
in relation to sleep disturbance and illustrated the asso-
ciated greater burden and worse quality of life in people 
with dementia and carers [15, 16]. As most of the car-
ers were living with their relatives, they were likely to be 
disturbed at night and it was common for carers to talk 
about their own sleep being disturbed. Carers of people 
living with dementia are known to have worse sleep than 
age matched non carers, and this may be more marked 
for female carers who were a majority of our sample [49]. 
Female carers may be more likely to deliver personal and 
practical care and support due to additional social expec-
tations, especially for those with higher levels of depen-
dency [50] and in the context of additional LTCs this may 
be intensified.

Carers tended to conceptualise symptoms of LTCs and 
dementia as distinct, potentially overlooking the impact 
of LTC symptoms and the complex interactions between 
LTCs and dementia and attributing the primary cause 
of sleep disturbance to dementia. Additionally, people 
with dementia are less able to recognise and communi-
cate physical unmet needs, and they may be overlooked 
[51]. These findings have implications for how these 
potentially treatable symptoms may be undertreated. 
Combining a biomedical and a psychosocial approach 
increasingly underpins multicomponent approaches [52, 
53], including DREAMS START [38]. Dunn et al. (2022) 
present a syndemic (synergistic-endemic) framework 
which highlights that conditions do not exist in paral-
lel but are experienced through interacting factors, with 
greater consequences than singular conditions in isola-
tion. They refer to interacting factors of dementia type 
and severity, the carer and family, polypharmacy, physical 
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health, mental health, environmental, social and lifestyle 
factors [19]. This aligns with our findings which elucidate 
the complexity of factors underpinning the interaction 
of sleep, dementia and LTCs although carers often pre-
sented more unidimensional explanations which led to 
more limited opportunities for strategies and potential 
action. The DREAMS START intervention incorporates 
all of the different factors included in Dunn’s concep-
tual model and through the development of personalised 
strategies there is potential to tailor and target the inter-
vention, including those with additional LTCs.

DREAMS START intervention reduced sleep dis-
turbance in both people with dementia and carers in 
the intervention versus usual treatment arm, yet this 
sub-study highlighted challenges for carers of putting 
DREAMS START into practice in the context of mul-
tiple LTCs. The pervasive nature of exhaustion amongst 
carers, many of whom had their own health conditions, 
was striking, and for many got in the way of them having 
the energy or patience to facilitate behavioural changes 
and make decisions in relation to their relative’s sleep. 
Research has identified carers with worse sleep tend to 
have lower scores on tests of ‘fluid’ cognitive functioning, 
including processing speed, which has implications for 
how carers can perform complex tasks in relation to their 
relatives or their own functioning [54]. Our findings align 
with this and reiterate the importance of carers making 
time for themselves and focusing on ways to improve 
their own sleep in order to continue to support their rela-
tives, a key focus of the DREAMS START intervention.

Strengths and limitations
People with dementia usually live with multiple LTCs 
with 80% reporting an average of 3.8 additional diagno-
ses [14] and it is important to explicitly consider this, 
as we did in this study. As we were recruiting from an 
existing RCT population we were not able to separately 
analyse those with a particular type of dementia, sever-
ity of dementia or taking particular medications and 
their complex interplay. Instead, we focused on the lived 
experiences of family carers and how this impacted on 
how they implemented DREAMS START. We plan fur-
ther work exploring the specific needs of those living 
with Dementia with Lewy Bodies or Parkinson’s disease 
who have higher levels and sometimes differing symp-
toms of sleep disturbance and experience more physi-
cal symptoms than those with Alzheimer’s disease [4]. 
A limitation was that, to reduce burden on people with 
dementia and carers we did not routinely collect detailed 
medical history or measure pain in the trial. Addition-
ally, all of those interviewed were recruited from the 
South of England and in total this was a relatively small 
sample of 17 family carers of people experiencing sleep 
disturbances who had engaged in the DREAMS START 

intervention, potentially limiting the transferability of 
our findings [47]. We were unable to explore differences 
between groups of carers with different characteristics, 
for example child versus partner carers, and although not 
an objective of our research, we did not identify any pat-
terns in our dataset. As this was a sub-study from a larger 
existing trial and we did not wanting to over-burden 
existing participants, we attempted to adopt a position 
of ‘methodological pragmatism’ making decisions col-
laboratively and transparently within the team, informed 
by what would provide the best answers to our research 
questions but also what was workable in practice [55].

Clinical implications and future directions
Our findings emphasise the need for clinicians and ser-
vices to consider the impact of LTCs upon sleep in 
dementia routinely identifying and addressing potentially 
treatable symptoms. Interestingly, although prompted, 
carers did not have suggestions about adapting the inter-
vention to account for the presence of additional LTCs, 
possibly because it is already considered within the 
intervention. DREAMS START has content on how to 
recognise pain and discomfort and adapting strategies 
for those less physically able. We plan future implemen-
tation research work which will include codesign work-
shops with those affected by dementia, sleep disturbance 
and LTCs to use the findings from this study to develop 
additional strategies to enhance the applicability of those 
living with additional LTCs. Future research work could 
also look at augmenting interventions, with potential 
additions for those for whom it is needed, for example 
combining with existing app-based interventions for 
managing pain [30]. We would recommend that clinical 
services discuss the presence and impact of LTCs with 
carers at the outset; and how the person with dementia 
may not identify pain or ask for analgesia. We would also 
suggest that in scaling up DREAMS START in clinical 
services, facilitators are provided with additional train-
ing and therapeutic strategies for overcoming barriers to 
behaviour change experienced by carers; and reiterating 
to carers what additional care and support may be avail-
able including assistive technology to reduce the impact 
of LTCs on sleep or related issues such as incontinence 
and falls. This implementation approach, whereby there 
is a process of dynamic learning and problem solving 
to address particular needs of populations and contexts 
[56] is one we have successfully adopted in previous 
knowledge translation and implementation work, where 
we have made peripheral not core changes to interven-
tions to ensure sustainable implementation [57, 58]. An 
area for future research work would be exploring how 
passive technological interventions, such as bed sen-
sors and minimally invasive ways to monitor sleep and 
movement may be a useful adjunct to multi-component 
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interventions such as DREAMS START and we are hop-
ing to soon begin testing a minimally invasive wireless 
EEG headband, suitable for home use.

Conclusions
There is a complex relationship between LTCs, dementia 
and sleep. It is important that families know that people 
with dementia may not ask but still need medication 
for pain or strategies to manage incontinence. It can be 
explicitly discussed that needing analgesia is not the same 
as addiction. In addition, tiredness and illness in family 
carers may mean they cannot implement strategies to 
improve sleep and may need support to do this or they 
will be unable to break the cycle of being too tired to act 
and then not sleeping. This qualitative sub-study deepens 
our understanding of the interacting effects of demen-
tia and LTCs on sleep disturbance and when considered 
alongside our DREAMS START RCT findings has poten-
tial to enhance applicability of the intervention for those 
with multiple LTCs alongside dementia in future imple-
mentation in health services.

Abbreviations
DREAMS START	� Dementia Related Manual: Strategies for Relatives
LTCs	� Long term condition
NICE	� National Institute for health and care excellence
RCT	� Randomised controlled trial

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​
g​​/​​1​0​​.​1​1​​​8​6​​/​s​1​2​​8​7​7​-​​0​2​5​-​0​​6​0​4​5​-​x.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
The manuscript is supported by a National Institute for Health and Care 
Research (NIHR) Health Technology Assessment Programme (HTA) grant (NIHR 
HTA 128761). This report is independent research supported by the National 
Institute for Health Research ARC North Thames. The views expressed in 
this publication are those of the author(s) and not necessarily those of the 
National Institute for Health Research or the Department of Health and Social 
Care. We thank all of the family carers and people living with dementia who 
contributed to this study. We thank the wider DREAMS START collaborators for 
their ongoing support.

Author contributions
All authors made a substantial contribution to this work. P.R and A.B drafted 
the manuscript. All authors were involved in revising the manuscript, giving 
final approval of the version to be published and agree to be accountable 
for all aspects of the work. A.B and M.M collected the data, and all authors 
contributed to the qualitative data analysis. G.L, P.R and S.A conceived of the 
study and acquired funding and S.A and L.W supervised the delivery of the 
work.

Funding
This study/project is funded by the National Institute for Health and Care 
Research (NIHR) Health Technology Assessment Programme (NIHR HTA 
128761). The views expressed are those of the author(s) and not necessarily 
those of the NIHR or the Department of Health and Social Care.

Data availability
Anonymised data will be available on request from the corresponding author.

Declarations

Ethical approval and consent to participate
London (King’s Cross) National Research Ethics Service approved the DREAMS 
START RCT (reference: 20/LO/0894) on 21st August 2020 and a substantial 
amendment to conduct this sub-study was approved on 6th June 2022. This 
study was performed in accordance with the declaration of Helsinki and 
research was conducted in accordance with the protocol approved by the 
ethics committee. All participants gave written or verbally recorded informed 
consent prior to interviews. All participants had capacity to consent to 
participate..

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 22 October 2024 / Accepted: 14 May 2025

References
1.	 Nichols E, Steinmetz JD, Vollset SE, Fukutaki K, Chalek J, Abd-Allah F, et al. 

Estimation of the global prevalence of dementia in 2019 and forecasted 
prevalence in 2050: an analysis for the global burden of disease study 2019. 
Lancet Public Health. 2022;7(2):E105–25.

2.	 Chen Y, Bandosz P, Stoye G, Liu Y, Wu Y, Lobanov-Rostovsky S, et al. Dementia 
incidence trend in England and Wales, 2002-19, and projection for dementia 
burden to 2040: analysis of data from the english longitudinal study of age-
ing. Lancet Public Health. 2023;8(11):e859–67.

3.	 Livingston G, Barber JA, Kinnunen KM, Webster L, Kyle SD, Cooper C, et al. 
DREAMS-START (Dementia related manual for sleep; strategies for Rela-
Tives) for people with dementia and sleep disturbances: a single-blind 
feasibility and acceptability randomized controlled trial. Int Psychogeriatr. 
2019;31(2):251–65.

4.	 Koren T, Fisher E, Webster L, Livingston G, Rapaport P. Prevalence of sleep 
disturbances in people with dementia living in the community: A systematic 
review and meta-analysis. Ageing Res Rev. 2023;83:101782.

5.	 Cipriani G, Lucetti C, Danti S, Nuti A. Sleep disturbances and dementia. 
Psychogeriatrics. 2015;15(1):65–74.

6.	 Brewster GS, Wang D, McPhillips MV, Epps F, Yang I. Correlates of sleep distur-
bance experienced by informal caregivers of persons living with dementia: A 
systematic review. Clin Gerontol. 2024;47(3):380–407.

7.	 McCurry SM, Logsdon RG, Teri L, Vitiello MV. Sleep disturbances in caregivers 
of persons with dementia: contributing factors and treatment implications. 
Sleep Med Rev. 2007;11(2):143–53.

8.	 Gibson R, Gander P. Factors associated with the sleep of carers: A survey of 
new Zealanders supporting a family member with cognitive impairment or 
dementia. Dement (London). 2021;20(3):919–35.

9.	 Poblador-Plou B, Calderó n-Larrañaga A, Marta-Moreno J, Hancco-Saavedra 
J, Sicras-Mainar A, Soljak M, et al. Comorbidity of dementia: a cross-sectional 
study of primary care older patients. BMC Psychiatry. 2014;14(1):84.

10.	 Browne J, Edwards DA, Rhodes KM, Brimicombe DJ, Payne RA. Association of 
comorbidity and health service usage among patients with dementia in the 
UK: a population-based study. BMJ Open. 2017;7(3):e012546.

11.	 Koroukian SM, Schiltz NK, Warner DF, Stange KC, Smyth KA. Increasing burden 
of complex Multimorbidity across gradients of cognitive impairment. Am J 
Alzheimers Dis Other Demen. 2017;32(7):408–17.

12.	 National Institute for Health and Care Excellence (NICE). Older people with 
social care needs and multiple long-term conditions. NICE London; 2015.

13.	 Hafezparast N, Turner EB, Dunbar-Rees R, Vodden A, Dodhia H, Reynolds B, et 
al. Adapting the definition of multimorbidity - development of a locality-
based consensus for selecting included long term conditions. BMC Fam 
Pract. 2021;22(1):124.

https://doi.org/10.1186/s12877-025-06045-x
https://doi.org/10.1186/s12877-025-06045-x


Page 12 of 13Rapaport et al. BMC Geriatrics          (2025) 25:376 

14.	 Welsh TJ, Gordon AL, Gladman JRF. Treatment of hypertension in people with 
dementia: A multicenter prospective observational cohort study. J Am Med 
Dir Assoc. 2019;20(9):1111–5.

15.	 Nelis SM, Wu YT, Matthews FE, Martyr A, Quinn C, Rippon I, et al. The impact 
of co-morbidity on the quality of life of people with dementia: findings from 
the IDEAL study. Age Ageing. 2019;48(3):361–7.

16.	 Subramaniam H. Co-morbidities in dementia: time to focus more on assess-
ing and managing co-morbidities. Age Ageing. 2019;48(3):314–5.

17.	 Zhu CW, Cosentino S, Ornstein KA, Gu Y, Andrews H, Stern Y. Interactive 
effects of dementia severity and comorbidities on medicare expenditures. J 
Alzheimers Dis. 2017;57(1):305–15.

18.	 Zhao Y, Kuo TC, Weir S, Kramer MS, Ash AS. Healthcare costs and utilization for 
medicare beneficiaries with Alzheimer’s. BMC Health Serv Res. 2008;8:108.

19.	 Dunn R, Clayton E, Wolverson E, Hilton A. Conceptualising comorbidity and 
Multimorbidity in dementia: a scoping review and syndemic framework. J 
Multimorbidity Comorbidity. 2022;12:26335565221128432.

20.	 Yew PY, Devera R, Liang Y, Khalifa RAE, Sun J, Chi N-C, et al. Unraveling the 
multiple chronic conditions patterns among people with Alzheimer’s disease 
and related dementia: A machine learning approach to incorporate synergis-
tic interactions. Alzheimer’s Dement. 2024;20(7):4818–27.

21.	 Sindi S, Perez LM, Vetrano DL, Triolo F, Kareholt I, Sjoberg L, et al. Sleep dis-
turbances and the speed of Multimorbidity development in old age: results 
from a longitudinal population-based study. BMC Med. 2020;18(1):382.

22.	 Smith L, Shin JI, Jacob L, Schuch F, Oh H, Tully MA, et al. Association between 
physical Multimorbidity and sleep problems in 46 low-and middle-income 
countries. Maturitas. 2022;160:23–31.

23.	 Idalino SCC, Canever JB, Cândido LM, Wagner KJP, Moreira BD, Danielewicz 
AL, de Avelar NCP. Association between sleep problems and Multimorbidity 
patterns in older adults. BMC Public Health. 2023;23(1):978.

24.	 Gureje O, Kola L, Ademola A, Olley BO. Profile, comorbidity and impact 
of insomnia in the Ibadan study of ageing. Int J Geriatr Psychiatry. 
2009;24(7):686–93.

25.	 Sun XH, Ma T, Yao S, Chen ZK, Xu WD, Jiang XY, Wang XF. Associations of sleep 
quality and sleep duration with frailty and pre-frailty in an elderly population 
Rugao longevity and ageing study. BMC Geriatr. 2020;20(1):9.

26.	 Foley D, Ancoli-Israel S, Britz P, Walsh J. Sleep disturbances and chronic 
disease in older adults: results of the 2003 National sleep foundation sleep in 
America survey. J Psychosom Res. 2004;56(5):497–502.

27.	 Flo E, Bjorvatn B, Corbett A, Pallesen S, Husebo BS. Joint occurrence of pain 
and sleep disturbances in people with dementia. A systematic review. Curr 
Alzheimer Res. 2017;14(5):538–45.

28.	 Nicholson K, Rodrigues R, Anderson KK, Wilk P, Guaiana G, Stranges S. Sleep 
behaviours and Multimorbidity occurrence in middle-aged and older adults: 
findings from the Canadian longitudinal study on aging (CLSA). Sleep Med. 
2020;75:156–62.

29.	 Irwin MR. Why sleep is important for health: A psychoneuroimmunology 
perspective. Ann Rev Psychol. 2015;66:66:143–72.

30.	 Chi NC, Nguyen K, Shanahan A, Demir I, Fu YK, Chi CL et al. Usability testing of 
the PACE-App to support family caregivers in managing pain for people with 
dementia. Gerontologist. 2024;65(2).

31.	 Ploeg J, Northwood M, Duggleby W, McAiney CA, Chambers T, Peacock S, et 
al. Caregivers of older adults with dementia and multiple chronic conditions: 
exploring their experiences with significant changes. Dementia-International 
J Social Res Pract. 2020;19(8):2601–20.

32.	 Gehrman P, Gooneratne NS, Brewster GS, Richards KC, Karlawish J. Impact 
of alzheimer disease patients’ sleep disturbances on their caregivers. Geriatr 
Nurs. 2018;39(1):60–5.

33.	 Wilfling D, Calo S, Dichter MN, Meyer G, Mohler R, Kopke S. Non-pharma-
cological interventions for sleep disturbances in people with dementia. 
Cochrane Database Syst Rev. 2023;1(1):CD011881.

34.	 National Institute for Health and Care Excellence (NICE). Dementia: assess-
ment, management and support for people living with dementia and their 
carers. NICE guideline (NG97): Methods, evidence and recommendations. 
2018.

35.	 Berry SD, Placide SG, Mostofsky E, Zhang Y, Lipsitz LA, Mittleman MA, Kiel DP. 
Antipsychotic and benzodiazepine drug changes affect acute falls risk differ-
ently in the nursing home. J Gerontol Biol Sci Med Sci. 2016;71(2):273–8.

36.	 Weich S, Pearce HL, Croft P, Singh S, Crome I, Bashford J, Frisher M. Effect of 
anxiolytic and hypnotic drug prescriptions on mortality hazards: retrospec-
tive cohort study. BMJ. 2014;348:g1996.

37.	 Soiza RL, Subbarayan S, Antonio C, Cruz-Jentoft AJ, Petrovic M, Gudmunds-
son A, O’Mahony D. The SENATOR project: developing and trialling a novel 
software engine to optimize medications and nonpharmacological therapy 
in older people with Multimorbidity and polypharmacy. Ther Adv Drug Saf. 
2017;8(3):81–5.

38.	 Rapaport P, Amador S, Adeleke M, Banerjee S, Barber J, Charlesworth G, et al. 
Clinical and cost-effectiveness of DREAMS START (Dementia related manual 
for sleep; strategies for RelaTives) for people living with dementia and their 
carers: a study protocol for a parallel multicentre randomised controlled trial. 
BMJ Open. 2024;14(2):e075273.

39.	 Rapaport P, Amador S, Adeleke MO, Barber JA, Banerjee S, Charlesworth G, 
et al. Clinical effectiveness of DREAMS START (Dementia related 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. Lancet Healthy Longev. 2024;5(10):100635.

40.	 Tractenberg RE, Singer CM, Cummings JL, Thal LJ. The sleep disorders 
inventory: an instrument for studies of sleep disturbance in persons with 
Alzheimer’s disease. J Sleep Res. 2003;12(4):331–7.

41.	 Livingston G, Cooper C, Woods J, Milne A, Katona C. Successful ageing in 
adversity: the LASER-AD longitudinal study. J Neurol Neurosurg Psychiatry. 
2008;79(6):641–5.

42.	 Gao L, Maidment I, Matthews FE, Robinson L, Brayne C, Medical Research 
Council Cognitive F, Ageing S. Medication usage change in older people 
(65+) in England over 20 years: findings from CFAS I and CFAS II. Age Ageing. 
2018;47(2):220–5.

43.	 Guest G, Bunce A, Johnson L. How Many Interviews Are Enough? Field Meth-
ods. 2006;18(1):59–82.

44.	 Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qualitative Res 
Sport Exerc Health. 2019;11(4):589–97.

45.	 Scales K, Bailey S, Lloyd J. Separately and together: reflections on conducting 
a collaborative team ethnography in dementia care. Enquire. 2011;6:24–49.

46.	 Agee J. Developing qualitative research questions: a reflective process. Int J 
Qualitative Stud Educ. 2009;22(4):431–47.

47.	 Mays N, Pope C. Qualitative research in health care. Assessing quality in 
qualitative research. BMJ. 2000;320(7226):50–2.

48.	 Rose KM, Lach J, Perkhounkova Y, Gong J, Dandu SR, Dickerson R, et al. Use of 
body sensors to examine nocturnal agitation, sleep, and urinary incontinence 
in individuals with Alzheimer’s disease. J Gerontol Nurs. 2018;44(8):19–26.

49.	 Gao C, Chapagain NY, Scullin MK. Sleep duration and sleep quality in caregiv-
ers of patients with dementia: A systematic review and Meta-analysis. JAMA 
Netw Open. 2019;2(8):e199891.

50.	 Simón MA, Bueno AM, Otero P, Blanco V, Vázquez FL, INSOMNIA IN FEMALE 
FAMILY CAREGIVERS OF TOTALLY DEPENDENT PATIENTS WITH DEMENTIA.: 
AN EXPLORATORY STUDY. Behavioral Psychology/Psicologia Conductual. 
2019;27(1).

51.	 Algase DL, Beck C, Kolanowski A, Whall A, Berent S, Richards K, Beattie E. 
Need-driven dementia-compromised behavior: an alternative view of disrup-
tive behavior. Am J Alzheimer’s Disease. 2016;11(6):10–9.

52.	 Burley CV, Casey AN, Chenoweth L, Brodaty H. Reconceptualising behavioral 
and psychological symptoms of dementia: views of people living with 
dementia and families/care partners. Front Psychiatry. 2021;12:710703.

53.	 Vernooij-Dassen M, Moniz-Cook E, Verhey F, Chattat R, Woods B, Meiland F, 
et al. Bridging the divide between biomedical and psychosocial approaches 
in dementia research: the 2019 INTERDEM manifesto. Aging Ment Health. 
2021;25(2):206–12.

54.	 Brewster GS, Molinari V, McCrae C, Beckstead J, D’Aoust R, Rowe M. Cognitive 
function and sleep in caregivers of persons living with dementia. West J Nurs 
Res. 2022;44(3):260–8.

55.	 Morgan DL. Paradigms lost and pragmatism regained methodological impli-
cations of combining qualitative and quantitative methods. J Mixed Methods 
Res. 2007;1(1):48–76.

56.	 Chambers DA, Glasgow RE, Stange KC. The dynamic sustainability framework: 
addressing the paradox of sustainment amid ongoing change. Implement 
Sci. 2013;8(1):117.

57.	 Amador S, Rapaport P, Lang I, Sommerlad A, Mukadam N, Stringer A, et al. 
Implementation of START (STrAtegies for RelaTives) for dementia carers in the 
third sector: widening access to evidence-based interventions. PLoS ONE. 
2021;16(6):e0250410.



Page 13 of 13Rapaport et al. BMC Geriatrics          (2025) 25:376 

58.	 Webster L, Amador S, Rapaport P, Mukadam N, Sommerlad A, James T, et al. 
Tailoring strategies for relatives for black and South Asian dementia family 
carers in the united Kingdom: A mixed methods study. Int J Geriatr Psychia-
try. 2023;38(1):e5868.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Long-term health conditions and their impact on people with sleep disturbances and dementia
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Design
	﻿Ethics
	﻿Settings and participants
	﻿Data collection
	﻿Data analysis

	﻿Results
	﻿Study participants
	﻿Qualitative findings
	﻿Theme 1: complex interaction of LTCs, sleep and dementia
	﻿LTC symptoms impact on sleep disturbance
	﻿LTC symptoms and dementia-related symptoms interact to worsen sleep
	﻿Dementia as the primary reason for sleep disturbances
	﻿The dilemma of medications


	﻿Theme 2: LTCs get in the way of implementing DREAMS START
	﻿People with dementia’s physical health interferes with implementing DREAMS START
	﻿Impact of LTCs makes behaviour change challenging
	﻿Carers sometimes worried about people with dementia’s complex health needs impacting engagement with DREAMS START
	﻿Carers health impacted on implementation of DREAMS START

	﻿Discussion
	﻿Main findings
	﻿Strengths and limitations
	﻿Clinical implications and future directions

	﻿Conclusions
	﻿References


