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Abstract  

Background 

Sleep disturbances are common in people living with dementia and maybe the 

reason they move into a care home. A third of people with dementia in the UK live 

in care homes. However, there is little research into the prevalence, causes and 

impacts of sleep disturbances in this population, and this has practical implications 

on if and how these disturbances should be treated. 

Aim 

I aimed to investigate measurement, prevalence, manifestation, causes, impact, 

and persistence of sleep disturbances in people with dementia living in care 

homes. 

Methods 

I conducted a meta-analysis on the measurement and prevalence of sleep 

disturbances and qualitatively interviewed care home staff about their experiences 

of sleep disturbances in residents with dementia. Lastly, I investigated the 

manifestation, persistence and impact of sleep disturbances using the MARQUE 

(Managing Agitation and Raising QUality of lifE) cohort study; data collected from 

1483 residents with dementia for 16 months. 

Results  

In my meta-analyses, the prevalence of sleep disturbances on validated 

questionnaires was 38% for symptoms and 20% for clinically significant cases. On 

actigraphy, 70% had sleep disturbance and staff described how sleep disturbances 

negatively impacted residents with dementia, staff and other residents. In 

MARQUE, half of the residents had symptoms of sleep disturbance at one-time 

point of the study, often getting up at night-time and daytime sleepiness. Of those 

who had symptoms of sleep disturbance at baseline, the disturbance mostly 
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fluctuated (47%) or persisted (25%) across the study. Having sleep disturbances 

longitudinally negatively impacted residents’ quality of life (regression coefficient -

3.94, 95% confident intervals -4.82 to -3.06), and those with clinically significant 

cases were more likely to have hospital admissions. There was no correlation 

between sleep disturbances and mortality.  

Conclusion 

Sleep disturbances in residents with dementia are common, often fluctuate or 

persist, and negatively impact their quality of life and are therefore a priority for 

treatment.  
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Chapter 1 Introduction 

“Do but consider what an excellent thing sleep is... that 

golden chain that ties health and our bodies together. Who 

complains of want? Of wounds? Of cares? Of great men's 

oppressions? Of captivity? Whilst he sleepeth?” 

Thomas Dekker,  

Elizabethan dramatist (1572 – 1632) (Dekker, 1609)  

1.1 Overview of my PhD 

I first became interested in the topic of sleep disturbances in people with dementia 

whilst working as a Research Assistant on the Dementia RElAted Manual for 

Sleep; STrAtegies for RelaTives (DREAMS START) study (Kinnunen et al., 2018, 

Livingston et al., 2019b). DREAMS START was a feasibility randomised controlled 

trial of a non-pharmacological manualised intervention to improve sleep 

disturbances in people with dementia living in the community, mostly delivered to 

family carers.  

Sleep disturbances in dementia are defined by the International Classification of 

Sleep Disorders (ICSD) Diagnostic and Coding Manual (American Academy of 

Sleep Medicine, 2001) as “the patient experiences frequent awakening, daily sleep 

episodes, or nocturnal confusion” and “the sleep disturbance is associated with a 

diagnosis of dementia (e.g., AD).” 

1.1.1 Impact of sleep disturbances  

Whilst delivering the DREAMS START intervention, I began to think more about 

the impact these sleep disturbances can have on the individual, and for whom 

sleep disturbance matters to more between the family carer and the person with 

dementia. Family carers would often, though not always, seem more distressed by 
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their relatives’ night-time sleep disturbances than the person living with dementia 

did, particularly when the carer’s sleep was being disturbed as they shared a bed, 

bedroom, or house. In general, participants with dementia seemed to be less 

concerned by their disturbed sleep, potentially because for some they had little or 

no memory of their sleep being disturbed, or because they were able to catch up 

on sleep during the day. Furthermore, many of the carers and people with 

dementia saw sleeping for long periods during the daytime as not particularly 

problematic, though it may mean that people with dementia miss out on their 

normal daytime activities and in turn lead to increased disturbed sleep at night, 

further perpetuating the cycle of sleep disturbance.  

1.1.2 Measurement of sleep disturbances  

Furthermore, there were discrepancies in how carers in DREAMS START reported 

their relatives' sleep on questionnaires and estimates of sleep on actigraphy, 

where a wrist-watch measures movement and sleep is then inferred from a lack of 

movement (see section 2.4.1.1). This also initiated my interest in how we can most 

accurately measure disturbed sleep in people with dementia.  

1.1.3 Sleep disturbances and care home residents with dementia 

Due to family carer burden and increased safety risks at night, sleep disturbances 

often makes it more likely for a person with dementia to move into a care home as 

the family becomes unable to look after them (Bianchetti et al., 1995, Porter et al., 

2016, Risco et al., 2015) (see section 2.5.1). These sleep disturbances may persist 

and impact the quality or quantity of life in people with dementia who live in care 

homes. It may be of less importance to care home staff than to family carers, as 

night staff providing care are working shifts and can catch up on rest afterwards. It 

is also unclear if the person with dementia is affected by their sleep disturbance as 

they often do not report having a problem. However, we have little knowledge 

about this, and further research in this area would be beneficial. It is important to 

clarify the causes, impact, and persistence of sleep disturbance as it has practical 
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implications on if and how they should be actively managed in people with 

dementia living in care homes.  

In my PhD, I aimed to investigate the measurement, prevalence, manifestation, 

causes, impact, and persistence of sleep disturbances in people with dementia 

living in care homes. I received funding from the Economic and Social Research 

Council (ESRC) under the UCL, Bloomsbury and East London Doctoral Training 

Partnership (UBEL DTP) for my PhD which I started in October 2017. My 

supervisors were Professor Gill Livingston (GL; primary supervisor, UCL), and Dr 

Sergi Costafreda Gonzalez (SCG; second supervisor, UCL), and my wider 

supervisory panel comprised of Dr Julie Barber (Department of Statistical Science, 

UCL), and Dr Simon Kyle (Sleep & Circadian Neuroscience Institute, University of 

Oxford).  

1.2 Outline of my thesis chapters   

In chapter two, I define dementia, care homes, sleep disturbances and their 

manifestation in people with dementia. I then summarise the background of 

research into sleep disturbances in dementia, including the measurement, 

prevalence, causes, treatments, impact and persistence of sleep disturbances. In 

chapter three, I outline the aims and objectives of my PhD.  

In chapter four, I describe the systematic review and meta-analysis I conducted on 

the prevalence of and associated factors with sleep disturbances in people with 

dementia living in care homes, the results of which informed the next two stages of 

my PhD.  

In chapter five, I outline the methods of my qualitative study, SIESTA (Sleep 

problems In dEmentia: Interviews with care home STAff), in which I explored the 

opinions of care home staff on the manifestations, causes, impact, and 

management of sleep disturbances in their residents with dementia. I also outline 

how I thematically analysed this data. In chapter six, I outline the results of my 
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thematic analysis of the SIESTA interviews, the results of which also informed the 

next stage of my PhD.  

In chapter seven, I discuss the methods of the MARQUE (Managing Agitation and 

Raising QUality of lifE) longitudinal cohort study which contains data on many 

outcomes, including sleep disturbances, collected on 1483 residents with dementia 

from 97 care homes across England. I then discuss how I conducted a secondary 

quantitative analysis of the MARQUE data in line with my aims, developed from 

previous literature, my systematic review and my qualitative study, including 

prevalence, persistence, and longitudinal associations with sleep disturbances. In 

chapter eight, I discuss the descriptive results of the MARQUE cohort study, and 

then I describe the cross-sectional and longitudinal results of my quantitative 

analyses of MARQUE in chapters nine and ten respectively.  

In chapter eleven, I discuss the overall results of all three stages of my thesis, and 

the results in relation to the literature and future research. In chapter twelve, I 

summarise the conclusions of my thesis, and in chapter thirteen, I summarise other 

academic achievements related to my PhD.  
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Chapter 2 Background  

In this background chapter, I define dementia and care homes, report on how 

many care home residents have dementia and what sleep and sleep disturbance 

is. I outline the biology of sleep, how sleep disturbances may be a risk factor for 

dementia and how they can be a symptom in people with dementia, and why these 

disturbances may make it more likely for people with dementia to move into care 

homes. 

I then summarise how sleep disturbances can be measured in people with 

dementia, and how prevalent they are. I also summarise the different causes of 

sleep disturbances in dementia and non-pharmacological and pharmacological 

treatments that are commonly used. Finally, I discuss the literature on the impact 

that sleep disturbances, and the treatment for these disturbances, may have and 

how sleep disturbances may persist over time in people with dementia.  

2.1 Dementia  

2.1.1 Classification of dementia  

The International Classification of Diseases 11th Revision (ICD-11) defines 

dementia as “an acquired brain syndrome characterized by a decline from a 

previous level of cognitive functioning with impairment in two or more cognitive 

domains (such as memory, executive functions, attention, language, social 

cognition and judgement, psychomotor speed, visuoperceptual or visuospatial 

abilities). The cognitive impairment is not entirely attributable to normal aging and 

significantly interferes with independence in the person’s performance of activities 

of daily living. Based on available evidence, the cognitive impairment is attributed 

or assumed to be attributable to a neurological or medical condition that affects the 

brain, trauma, nutritional deficiency, chronic use of specific substances or 

medications, or exposure to heavy metals or other toxins” (World Health 

Organization, 2018). 
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Alzheimer’s disease (AD) is the most common type of dementia, occurring in 60-

70% of cases, with other major types including Vascular dementia (VaD), 

Dementia with Lewy Bodies (DLB), Frontotemporal dementia (FTD), and mixed 

dementia (Prince et al., 2014). The vast majority of cases are of late-onset 

dementia, occurring in people aged 65 years or older, with only 2.2% of dementias 

in those under 65 years, referred to as early-onset (Prince et al., 2014).  

Dementia is a global priority for public health and was estimated to cost over one 

trillion US dollars worldwide in 2018 (Prince et al., 2015), and £24.2 billion in 

England alone in 2015 (Wittenberg et al., 2019). There are currently no disease-

modifying treatments available for dementia (Pickett et al., 2018) and it has 

become the leading cause of death in England and Wales (Office for National 

Statistics, 2018a). 

2.1.2 Prevalence and incidence of dementia 

There are currently 50 million people worldwide living with dementia, with 

projections that this will triple by 2050 (World Health Organization, 2019). In the 

United Kingdom (UK) an estimated 850,000 people currently have dementia, and 

this is expected to rise to two million by 2050 (Prince et al., 2014). Although there 

are indications that the age-specific incidence of dementia is decreasing in 

England and Wales, it is still predicted that there will be a 57% increase in the 

number of people living with dementia by 2040 due to increasing life expectancy, 

population and proportion of older adults (Ahmadi-Abhari et al., 2017).  

Age is the biggest risk factor for developing dementia (Prince et al., 2014), and 

current estimates show that 18% of the UK population are aged 65 years and over, 

with this expected to rise to 26.1% by 2041, from 11.8 million to 20.4 million older 

adults (Office for National Statistics, 2019b). The largest increase will be in those 

85 years and over, with this group projected to double from 1.6 million to 3.0 million 

by 2043 (Office for National Statistics, 2019a).  
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2.2 Care homes 

2.2.1 What are care homes? 

The Care Quality Commission (CQC), the regulatory body of health and social care 

in England, defines a care home as encompassing all residential and nursing 

homes (Care Quality Commission, 2017). The CQC describes a residential care 

home as “a place where personal care and accommodation are provided together. 

People may live in the service for short or long periods. For many people, it is their 

sole place of residence and so it becomes their home, although they do not legally 

own or rent it. Both the care that people receive and the premises are regulated” 

(Care Quality Commission, 2019a).  

In a nursing home, additionally “qualified nursing care is provided, to ensure that 

the full needs of the person using the service are met” (Care Quality Commission, 

2019a). Care homes in the UK provide care “for persons who are or have been ill, 

who have or have had a mental disorder, who are disabled or infirm, or are or have 

been dependent on alcohol or drugs” (Department of Health, 2000), including 

people with dementia. Care home services are delivered by a range of providers 

including private/for-profit (83% of the market) and charity/not-for-profit businesses, 

and a smaller amount of local authority provisions (Competition and Markets 

Authority, 2017).  

2.2.1.1 How many care homes and care home residents are there in 

the UK? 

According to the CQC in England, there are 4,370 nursing homes and 11,288 

residential homes, as of 24th August 2020 (Care Quality Commission, 2020). Whilst 

the population is ageing (Office for National Statistics, 2019b), the number of care 

home beds has only slightly increased over the past 10 years, with an increase in 

beds in nursing homes but a decrease in beds in residential homes (Office for 

National Statistics, 2018b). It is estimated that in the UK around 400,000-410,000 

people were living in care homes in 2017 (National Institute of Health 
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Dissemination Centre, 2017, Competition and Markets Authority, 2017). The 

median time living in a care home in England was estimated to be 461 days in 

2011, decreasing to 418 days for those living in nursing homes and increasing to 

665 days for those living in residential homes; with 27% of people living in a care 

home for more than three years (Forder and Fernandez, 2011).  

2.2.2 Care home residents with dementia  

Around a third of people with dementia live in care homes, whilst two-thirds live at 

home, often referred to as living in the community (Prince et al., 2014). It is 

estimated that around 70% of care home residents in the UK have dementia, 

though some will not have a clinical diagnosis (National Institute of Health 

Dissemination Centre, 2017, Prince et al., 2014, Challis et al., 2000). The 

population of care home residents has changed over the past ten years, as older 

people want to live at home for as long as is possible, and now move into a care 

home both older and in poorer health than before (National Institute of Health 

Dissemination Centre, 2017) and so are more likely to have dementia.  

Currently, people with dementia who move into a care home are likely to have 

more severe dementia and worse health overall than people with dementia living in 

the community, with each resident having an estimated six health conditions and 

prescribed at least seven medications (National Institute of Health Dissemination 

Centre, 2017). However, people with dementia also tend to live for longer in care 

homes than those without dementia who are admitted because of other health 

conditions (Moore et al., 2019). The majority of care home residents in the UK are 

over 65 years of age and women; with a ratio of 2.8 women for every man living in 

a care home (Office for National Statistics, 2014). This is probably due to there 

being more older women than men as life expectancy is higher for women (Office 

for National Statistics, 2019a), and because 65% of the dementias occur in women 

(Prince et al., 2014). It may also be partially because older women are more likely 

to be widowed than older men, and may therefore move into a care home rather 

than live alone (Office for National Statistics, 2018b).  
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Moving into a care home has implications at societal and economic levels as 

informal care decreases and the cost of social care increases (Prince et al., 2014). 

Family members in England caring for relatives with dementia in 2015 gave the 

equivalent of £10.1 billion worth of social care (Wittenberg et al., 2019), whilst 

residential and nursing homes account for a third of public adult social care 

expenditure (Office for National Statistics, 2020). The social care costs of dementia 

are three times greater than the healthcare cost (£10.2 billion versus £3.8 billion), 

with the majority of social care costs funded by people with dementia and their 

families (Wittenberg et al., 2019). Across the UK, 41% of care home residents 

entirely self-fund their care home fees, and 22% self-fund part of their care; 

although these figures vary by nation and region (Competition and Markets 

Authority, 2017).  

2.3 Sleep disturbances and dementia 

2.3.1 What is sleep and when is it disturbed?  

Sleep is defined as “the natural, easily reversible periodic state of many living 

things that is marked by the absence of wakefulness and by the loss of 

consciousness of one's surroundings, is accompanied by a typical body posture 

(such as lying down with the eyes closed), the occurrence of dreaming, and 

changes in brain activity and physiological functioning, is made up of cycles of non-

REM (rapid eye movement) sleep and REM sleep, and is usually considered 

essential to the restoration and recovery of vital bodily and mental functions” 

(Merriam-Webster Dictionary, 2020).  

Although there is lack of consensus amongst sleep researchers and clinicians on 

the exact functions of sleep, it is thought to serve many purposes and provide an 

evolutionary advantage for humans to spend approximately a third of our lives 

sleeping (Krueger et al., 2016, Foster and Kreitzman, 2017). Moreover, having 

disturbed sleep and being sleep deprived has been associated with many adverse 

health outcomes, including cardiovascular diseases, coronary heart disease, 
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cancer, type two diabetes, obesity and mortality, indicating that sleeping well is 

linked to health (Scullin, 2017, Itani et al., 2017).  

2.3.2 Sleep in older adults 

The amount of sleep we need, recommended by the National Sleep Foundation, 

decreases throughout the lifespan with adults (aged 26-64 years) recommended to 

get seven to nine hours, and older adults (65+ years) recommended seven to eight 

hours of sleep at night (Hirshkowitz et al., 2015). There is debate as to whether 

older adults have a reduced need for sleep, or a reduced ability to obtain good 

quality sleep (Scullin, 2017). It is often thought that it is normal for older adults to 

have disturbed sleep in terms of struggling to fall asleep at night, night-time 

awakenings and difficulty staying asleep, and waking too early in the morning 

(Wang and Holtzman, 2020), and around 40-50% of older adults report such 

symptoms (Miner et al., 2018, Foley et al., 1999). Disturbed night-time sleep may 

then, in turn, lead to excessive daytime sleepiness and napping which is also 

common in older adults (Cooke and Ancoli-Israel, 2011, Miner et al., 2019).  

2.3.3 Biology of sleep  

The cycle of sleep and wake in humans is often described by the two-process 

model of sleep regulation (two-process model shown below in Figure 1) (Harvey 

and Peirson, 2015). This model describes the interaction between Process S, 

which reflects the need for sleep and is known as sleep pressure, and Process C, 

a circadian process (Borbély et al., 2016, Borbély, 1982). The pressure to sleep 

increases throughout the daytime with the duration of wakefulness then declines as 

we sleep throughout the night-time (Proserpio et al., 2018).  
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Figure 1: The two-process model of sleep regulation (Harvey and 

Peirson, 2015) 

Process C refers to the circadian (Latin for “about a day”) rhythm of sleep and 

wake, which is internally generated and approximately 24 hours long (Foster and 

Kreitzman, 2017). Our circadian rhythm causes a drive for wakefulness, which 

rises before we wake for the day and increases until around midday when it peaks 

and declines into the evening. In the late evening, this decrease in the drive for 

wakefulness and the high pressure to sleep interact, hence we are most likely to 

fall asleep (Foster and Kreitzman, 2017).  

The circadian rhythm of sleep and wake is driven by the suprachiasmatic nucleus 

(SCN) located in the anterior hypothalamus, often referred to as the brain’s master 

clock (Proserpio et al., 2018). The SCN uses external cues in the environment to 

keep our internal clock synchronised with the time of where we are in the world (De 

Wit et al., 2014). These external cues include light, which is often thought of as the 

most important cue, as well as daytime activity, physical exercise and mealtimes, 

and are referred to as zeitgebers (meaning “time-givers” in German) (Kinnunen et 

al., 2017, Cooke and Ancoli-Israel, 2011). 

Blue = process S, sleep 

pressure 

Red = process C, circadian 

rhythm of wakefulness 
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2.3.4 Sleep disturbance as a risk factor of dementia 

The interaction between sleep and dementia is hypothesised to be bi-directional, 

with sleep disturbances debated to be a possible risk factor for dementia, 

particularly AD, as well as a symptom of dementia (Lloret et al., 2020). In a meta-

analysis of 18 longitudinal studies of 246,786 people followed up for an average of 

ten years, having any type of sleep disturbance increased the risk of incident all-

cause dementia (Shi et al., 2018). The duration of sleep is also thought to be of 

importance, with both shorter (≤6 hours) and longer (≥8 or ≥9 hours) durations of 

sleep associated with an increased risk of developing dementia in multiple studies 

and meta-analyses (Chen et al., 2016, Liang et al., 2019, Sindi et al., 2018, Xu et 

al., 2019).  

There are several hypothesised mechanisms for why disturbed sleep and both 

short and long sleep duration may be associated with an increased risk of 

dementia. In particular, AD is characterised by the deposition of two proteins in the 

brain, beta-amyloid and tau (Lucey et al., 2017), and self-reported short sleep 

duration and low sleep quality have been associated with decreased clearance of 

beta-amyloid (Spira et al., 2013).  

Furthermore, sleep disturbances are associated with several outcomes that are 

also risk factors for dementia such as depression, obesity, smoking, a stroke, 

diabetes, and heart disease (Sindi et al., 2018, Spira and Gottesman, 2017), 

therefore those with sleep disturbances may be more at risk for dementia due to 

other factors. Additionally, people who sleep for both shorter and longer durations 

are more likely to have multiple health problems (Irwin, 2015).  

This suggests that developing dementia (reverse causation) or confounding factors 

(such as cardiovascular risks) may be increasing the risk some of the time as it is 

biologically implausible that both increased and decreased sleep could by 

themselves cause an individual to develop dementia (Livingston et al., 2020). More 

recently it has been proposed that sleep disturbances and changes in sleep may 
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be a prodromal sign of dementia itself, rather than a risk factor causing dementia 

(Shi et al., 2018, Leng et al., 2019).  

2.3.5 Sleep disturbance and its manifestation as a symptom in 

dementia 

Sleep disturbances in people who have dementia are common and include 

difficulty falling asleep, wakefulness and getting up during the night-time, and 

excessive daytime sleepiness (Mccleery et al., 2016). The International 

Classification of Sleep Disorders (ICSD) Diagnostic and Coding Manual (American 

Academy of Sleep Medicine, 2001) defined sleep disturbances in dementia with 

the minimum criteria of “the patient experiences frequent awakening, daily sleep 

episodes, or nocturnal confusion” and “the sleep disturbance is associated with a 

diagnosis of dementia (e.g., AD).” Their full criteria are:  

A. “The patient has a complaint of insomnia, excessive sleepiness, or nocturnal 

confusion or the caretaker observes these behaviours. 

B. The patient experiences frequent awakening, daily sleep episodes, or 

nocturnal confusion. 

C. The sleep disturbance is associated with a diagnosis of dementia (e.g., AD). 

D. One or more of the following features may be present: 

1. nocturnal wandering, with inappropriate activities; 

2. agitation, combativeness; 

3. confusion, disorientation, or frank delirium. 

E. Polysomnographic monitoring demonstrates both of the following: 

1. poor sleep efficiency, with an increase in the number and duration of 

awakenings, and 

2. a multiple sleep latency test demonstrates increased daytime 

sleepiness. 

F. Other medical disorders may be present but do not account for the primary 

symptoms. 
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G. Other sleep disorders (e.g., periodic limb movement disorder, obstructive 

sleep apnoea syndrome) may be present but do not account for the primary 

symptoms. 

Minimal Criteria: B plus C.” (American Academy of Sleep Medicine, 2001) 

2.4 Measurement of sleep disturbances in dementia 

Traditionally, research to measure sleep disturbances in adults uses 

polysomnography (PSG), the measurement of multiple sleep parameters 

throughout the night-time including electroencephalography (EEG), respiration, and 

muscle tone (Kaplan et al., 2017). It is often conducted in a sleep laboratory 

environment, though there are now at-home PSG machines, and it is thought to be 

the gold standard for measuring sleep (Kaplan et al., 2017). However, PSG is not 

recommended for people with dementia as they may be unable to recall or 

understand why they are attached to multiple wires and pieces of equipment 

(Yesavage et al., 2003), which may be frightening and it can cause discomfort 

which can worsen sleep (Camargos et al., 2013).  

2.4.1 Actigraphy  

Studies have increasingly started to use actigraphy as an alternative to PSG in 

people with dementia. This is where an actigraph, a device most commonly worn 

on the wrist similar to a watch, records activity via limb movement which is then 

used as a proxy estimate of sleep and wake (Camargos et al., 2013). Sleep is 

inferred from an individual’s lack of movement using differing algorithms dependent 

upon the make of the actigraphy equipment and the software used for analysis 

(Morgenthaler et al., 2007). Different measures of night-time sleep can be obtained 

from actigraphy, including time spent in bed, time spent asleep, and sleep 

efficiency, which is the percentage of time an individual spent asleep of the time 

they spent in bed. For most actigraphy analysis software, the time when someone 

gets into bed to sleep and when they get out of bed to start the day need to be 

defined by for example pressing a button on the watch or recording in writing, often 

referred to as the sleep window. 
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Though actigraphy is often described as an objective measure of sleep (Camargos 

et al., 2013), it has limitations. It is not a direct measure of sleep as it assumes 

sleep from lack of movement in the sleep window. The algorithms used are also, at 

present, unable to accurately pick up daytime napping (Martin and Hakim, 2011).  

2.4.1.1 Actigraphy in people with dementia 

People with dementia may experience discomfort from wearing the actigraph and 

remove it because they do not remember the purpose of why they are wearing it, 

or remove it whilst, for example, showering, and then forget to put it back on. 

Removal of the actigraph during studies reduces date acquisition as seven nights 

worth of data is the gold standard needed for analysis (American Academy of 

Sleep Medicine, 2005), and removal accounts for the exclusion of one-third of 

participant data in actigraphy studies with people with dementia (Camargos et al., 

2013). Though it may be assumed that people who are more cognitively impaired 

are more likely to remove their actigraph, in the DREAMS START study we found 

there was no difference in participant taking off the watch according to the severity 

of their dementia (Hallam et al., 2017). Many of the actigraphy studies in people 

with dementia are also limited by small sample sizes in comparison to studies 

using sleep questionnaires (Fetveit and Bjorvatn, 2002, Brown et al., 2015, Kume 

et al., 2016), which are less costly (Blytt et al., 2017b).  

2.4.2 Questionnaires  

Sleep disturbances are often measured by proxy questionnaires in dementia due to 

the disease impacting an individual’s ability to accurately recall their sleep, 

particularly in the care home population where people with dementia often have 

more severe dementia than people living in the community (Beerens et al., 2014). 

One commonly used question to measure sleep disturbance in people with 

dementia is the Neuropsychiatric Inventory (NPI) (Cummings et al., 1994) sleep 

disturbance item, which measures sleep disturbances during the night-time and 

excessive daytime sleepiness, and the Sleep Disorders Inventory (SDI) 
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(Tractenberg et al., 2003), which is based on the sub-questions of the NPI sleep 

disturbance item.  

However, there are also limitations of using questionnaires to measure sleep 

disturbance in people with dementia, particularly in care homes where a member of 

staff often answers the question on behalf of the resident, as they are subjective 

assessments (Camargos et al., 2013). Care home staff may lack knowledge in 

recognising sleep disturbances or the person answering the questionnaire may not 

necessarily know if a resident has disturbed sleep, as they may not work night 

shifts and this information may not be accurately passed on by night staff (Blytt et 

al., 2017b, Camargos et al., 2013). There can also be problems if night staff do not 

know that the resident is awake, possibly because they may not be able to leave 

their bed without assistance or they may not make noise to indicate that they are 

awake (Blytt et al., 2017b).  

2.4.3 Actigraphy versus questionnaires  

There is no consensus on whether actigraphy or questionnaires are the most 

accurate way to measure sleep disturbances in people with dementia. Previous 

studies comparing both methods, mostly in community-dwelling people with 

dementia, have found results between the two methods differ greatly (Most et al., 

2012, Mccurry et al., 2006, Singer et al., 2003, Mccurry et al., 2011, Blytt et al., 

2017b) including the DREAMS START study (Livingston et al., 2019b). It is unclear 

if these differences are due to misperception of an individual’s sleep from self-

report or a proxy perspective, or if actigraphy is inaccurate as it is not a direct 

measure of sleep (Blytt et al., 2017b). Comparing the two methods is not optimal 

as they measure different constructs; questionnaires are often broader, capturing a 

range of sleep disturbances and behaviours, such as whether an individual can be 

reassured when up at night, whereas actigraphy measures time spent asleep and 

time spent awake.  
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2.5 Sleep disturbances and care home admission 

2.5.1 Sleep disturbances and risk of care home admission  

Sleep disturbances may be part of the reasons why people with dementia move 

into a care home, with several studies finding people with dementia and sleep 

disturbances are more likely to move into a care home than those without disturbed 

sleep. A study of 74 people with AD found that those with sleep disturbances 

recorded on discharge from hospital were 9.8 times more likely to move into a care 

home over the subsequent year (Bianchetti et al., 1995).  

Likewise, a study of 50 people with AD or VaD found that night-time sleep 

disturbances on a questionnaire were more predictive of moving into a care home 

within a year than incontinence, care characteristics and physical health problems 

(Hope et al., 1998). A large study of 641 people with AD, found that those with 

sleep disturbances on the NPI at were more likely to move into a care home within 

six months (Porter et al., 2016). Similarly, a larger study across eight European 

countries of 1065 people with dementia, found that those who moved into a care 

home within three months were more likely to have disturbed sleep at baseline on 

the NPI, but interestingly they did not sleep worse than those still living at home at 

the three-month follow-up (Risco et al., 2015).  

2.5.2 Why might sleep disturbances potentially increase risk of care 

home admission?  

2.5.2.1 Negative impact on family carers  

Many studies of community-dwelling people with dementia and their family carers 

have found sleep disturbances in the person with dementia to have negative 

impacts on carers, which may partly explain why these individuals with dementia 

are more likely to move into a care home. Sleep disturbances in people with 

dementia, when measured by questionnaires, have been associated with 

increased carer burden and depression, and lower carer quality of life (Gehrman et 

al., 2018, Sutcliffe et al., 2017, Okuda et al., 2019, Cupidi et al., 2012). In a study 
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of over 4000 dementia carers, being woken up at night by the care-recipient, 

particularly when persistent over time, was linked to an increase in carer burden 

(Gaugler et al., 2010).  

Family carers report experiencing more distress from their relative with dementia 

getting up in the night and walking around the house than they do from their 

relative napping excessively in the daytime (Tractenberg et al., 2003). This is 

because the person they care for is disturbing their sleep (Okuda et al., 2019, Gao 

et al., 2019, Gibson and Gander, 2020). In two recent cross-sectional studies 84-

92% of people caring for a person with dementia in the community reported poor 

sleep (Peng et al., 2019, Liu et al., 2017). Consequently, carers’ health may be 

impacted by sleep deprivation and they may not be able to provide the care they 

want or need to for their relative with dementia (Gao et al., 2019). People with 

dementia may also not be aware that they sleep badly and disturb their carer, 

which may in turn increase carer distress. In a qualitative study of 12 people with 

dementia who had sleep disturbances, and their family carers, six of the people 

with dementia did not think they had disturbed sleep (Gibson et al., 2014). The 

family carers of these people described how this made it more difficult to cope with 

their sleep being disturbed by the person they cared for.  

2.5.2.2 Safety risks and sleep disturbances  

Many of these carers also discussed safety concerns with their relative getting up 

during the night, particularly the risk of falls (Gibson et al., 2014). Being concerned 

about their relative falling can then mean that carers need to be extra vigilant in the 

night-time, and thus carers sleep is disturbed from worry and being alert for 

movement (Leggett et al., 2020). Furthermore, family members may be unable to 

cope in the long-term with their sleep being persistently disturbed (Gibson and 

Gander, 2020). They may be unable to keep someone safe at home if they live 

alone and night-time carers can be unaffordable (Kinnunen et al., 2017). These 

reasons could explain why people with dementia may be more likely to move into a 

care home if they have sleep disturbances.  
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2.6 Prevalence of sleep disturbances in people with 

dementia 

2.6.1 Prevalence by dementia type 

Sleep disturbances are thought to be common in people with dementia. A meta-

analysis of 17 studies of people with AD found that 39% had sleep disturbances 

when reported on questionnaires (Zhao et al., 2016). The prevalence across 

individual studies ranged from 14-69%, with only a small number of study 

participants living in care homes (Zhao et al., 2016). For other types of dementia, 

and across dementia as a whole, there are currently no meta-analyses of 

prevalence.  

From individual studies, it is inconclusive how the prevalence of disturbed sleep 

may differ across dementia subtypes, with conflicting results often found. People 

with VaD had a higher prevalence of sleep disturbances compared to those with 

AD in two studies (Anor et al., 2017, Fuh et al., 2005), but a lower prevalence in 

three further studies, one including some participants living in care homes 

(Fernández-Martínez et al., 2008, Hsieh et al., 2009, Camargos et al., 2011).  

All of these studies used the NPI sleep disturbance item, a single questionnaire 

measure of sleep which combines night-time sleep disturbances and excessive 

daytime sleepiness in one question (Cummings, 1997). One study measured these 

two types of sleep disturbances separately across subtypes in 293 community-

dwelling people with dementia, with night-time disturbances measured by self or 

carer report and excessive daytime sleepiness measured by carer observation 

(Guarnieri et al., 2012). Night-time sleep disturbance was most prevalent in those 

with VaD (66.7%) and DLB (66.7%), in comparison to AD (48.5%) and FTD 

(48.0%). In contrast, excessive daytime sleepiness was more prevalent in DLB 

(71.4%) compared to FTD (64.0%), VaD (58.1%), and AD (44.5%).  
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2.6.2 Prevalence in care homes  

The prevalence of sleep disturbance may also vary between those living in care 

homes and the community, especially if people move into care homes because 

they have sleep disturbances. As discussed in section 2.5, sleep disturbances may 

be a reason why people with dementia move into a care home, however, sleep 

disturbances in one study were not more prevalent in those who moved into a care 

home in the three months after compared to those who did not (Risco et al., 2015).  

A study in China compared people with VaD and AD living at home and in care 

homes on questionnaires (Hsieh et al., 2009). People with VaD in care homes 

have more sleep disturbances than those living at home, whereas people with AD 

living at home had a higher prevalence than in care homes. I discuss the 

prevalence of sleep disturbances in people with dementia living in care homes 

further in Chapter four, as part of my systematic review and meta-analysis on this 

topic, including how the prevalence may differ by how sleep disturbances are 

measured. 

2.7 Causes of sleep disturbances in dementia  

The causes of sleep disturbances in dementia, including for people living with 

dementia in care homes, are often multi-factorial and include biological, 

environmental, physiological and psychological causes, some of which may be 

linked to dementia or to living in the care home environment.  

2.7.1 Dementia 

The pathological processes of dementia can cause degeneration of the 

suprachiasmatic nucleus (SCN), which as discussed in section 2.3.3, is the brain’s 

master clock keeping us on the 24-hour cycle of day and night, and thus can 

disrupt the sleep-wake cycle (Ju, 2014, Karageorgiou et al., 2017, Figueiro, 2017). 

People with dementia may also have inadequate zeitgebers, particularly not getting 

enough light during the day, which can lead to disruption of their circadian rhythm, 

also explained in section 2.3.3, and potentially disturbed sleep (Kinnunen et al., 
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2017). Older adults can have a decreased ability to capture and transmit light to 

the SCN due to eye diseases (Camargos et al., 2013, Gracitelli et al., 2015), which 

are common in this population (Bowen et al., 2016). Furthermore, there is 

preliminary evidence that AD may cause retinal damage, particularly in cells 

responsible for detecting environmental light, which may then disrupt the circadian 

rhythm and thus sleep (La Morgia et al., 2016).  

As there are possible biological causes of sleep disturbances related to dementia 

itself, this could suggest that as dementia progresses, people with dementia may 

be more likely to have sleep disturbances which may intensify in terms of 

frequency and severity over the course of dementia. A five-year longitudinal study 

found that in 236 people who had very mild or mild AD at baseline, increasing 

severity of AD predicted an increase in the NPI sleep item score (Hallikainen et al., 

2018). However, participants were removed from the study if they moved into a 

care home. Cross-sectional evidence in care home residents with dementia has 

found mixed findings of any association between sleep disturbances and dementia 

severity, dependent on how both factors are measured and study location (Bidzan 

and Marcinkiewicz, 2008, Fetveit and Bjorvatn, 2006, Castineiras et al., 2012, 

Mccurry et al., 2006, García-Alberca et al., 2013). 

2.7.2 The care home environment  

People with dementia may wake up during the night-time and become frightened if 

they do not know where they are, particularly if it is not an environment with which 

they are familiar (Kinnunen et al., 2018). Nocturnal light and noise in care homes 

can disrupt sleep (Ancoli-Israel and Vitiello, 2006) and residents may be disturbed 

by night-time care procedures like incontinence care or observations of vital signs 

(Eyers et al., 2012). 

2.7.2.1 Lighting  

There are environmental factors contributing to sleep disturbances in dementia that 

living in a care home may exacerbate. In the daytime, care homes can have low 
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levels of lighting (Shochat et al., 2000, De Lepeleire et al., 2007, Sinoo et al., 2011) 

and residents with dementia may have less exposure to light than residents without 

dementia (Ancoli-Israel et al., 1997), thus making it harder for them to get enough 

light during the day.  

2.7.2.2 Lack of exercise and daytime napping  

Care home residents with dementia may also spend a large proportion of the day 

moving only a little, with one study reporting that residents spent 94% of the 

daytime sitting or lying down (Macrae et al., 1996). This could increase the 

chances of residents napping in the day, and as sleep pressure increases over the 

day when we are awake, this could well mean that there is less pressure to sleep 

at night. Spending a long time sitting down or sleeping during the day can mean 

residents miss out on daytime activities and do less exercise, both of which are 

also important zeitgebers for the circadian rhythm and encouraging good sleep at 

night-time (Kinnunen et al., 2017). Taking naps in the afternoon and evening has 

been associated with decreasing the subsequent amount of sleep an individual 

gets at night in healthy older adults, as well as waking earlier than usual in the 

morning (Monk et al., 2001, Yoon et al., 2003). Furthermore, community-dwelling 

people with dementia who are active report better sleep on proxy questionnaires 

than those who are inactive (Bartfay et al., 2019) although the direction of 

causation may be bidirectional.  

2.7.2.3 Time spent in bed  

Residents may also spend a long time in bed at night due to the routines of care 

homes (Luff et al., 2011), and spending an extended time in the bed itself often 

fragments and disturbs sleep (Reynold et al., 2014). A study of 20 residents with 

dementia found that 70% were in bed before 8:30 pm, and 85% spent ten or more 

hours in bed at night-time (Harris and Grando, 2014). A second study of 83 

residents with and without dementia found an average of 12 or more hours were 

spent in bed during the night period, with an average bedtime of 8:20 pm (Blytt et 

al., 2017b).  
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2.7.3 Physiological and psychological causes  

The causes of sleep disturbance can also be things that can negatively affect any 

person’s sleep, regardless of whether they have dementia or live in a care home, 

such as pain, side effects from medication, anxiety and depression (Kinnunen et 

al., 2017, Fang et al., 2019). Pain and discomfort may be especially related to 

sleep disturbances people with dementia who may not be able to communicate this 

(Flo et al., 2017), which is important as 80% of care home residents are thought to 

experience frequent pain, often caused by physical health conditions (National 

Institute of Health Dissemination Centre, 2017). Similarly, both anxiety and 

depression are also both common in people with dementia and care home 

residents and have been associated with sleep disturbance on actigraphy and 

questionnaires (National Institute of Health Dissemination Centre, 2017, Bergh and 

Selbæk, 2012, Mccurry et al., 2006, García-Alberca et al., 2013, Livingston et al., 

2017b). 

2.8 Treatment of sleep disturbances in dementia  

As the causes of sleep disturbances are complex and often multi-factorial, the best 

treatments will probably be multi-component interventions (Kinnunen et al., 2017). 

According to the most recent National Institute for Health and Care Excellence 

(NICE) guidelines for dementia, published in June 2018, non-pharmacological 

treatments are recommended as first-line treatment (National Institute for Health 

and Care Excellence, 2018a). NICE recommend personalised multi-component 

approaches to sleep disturbances, which include sleep hygiene, increasing 

exposure to daylight, increasing exercise and personalised activities (National 

Institute for Health and Care Excellence, 2018a). The dementia roadmap to 

advance research by 2025 recommended the treatment of sleep disturbances in 

people living with dementia as a priority for improving quality of life (Pickett et al., 

2018). 
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2.8.1 Non-pharmacological treatments 

Several studies have trialled light therapy, including both natural light and artificial 

lightboxes and bulbs, for sleep disturbances in people with dementia who, as 

discussed in section 2.7.1, may struggle to access enough light during the daytime 

to keep the circadian rhythm in line with the 24-hour clock. A Cochrane review 

meta-analysed three trials of light therapy for nursing home residents with 

dementia and found no evidence for effectiveness in managing sleep when 

measured by actigraphy, but the trials were overall of poor quality (Forbes et al., 

2009). A second systematic review, with no meta-analysis, concluded from ten 

trials of people with dementia mostly living in care homes that light therapy may be 

useful in reducing sleep disturbances on questionnaires or actigraphy; however, 

five studies had a high risk of bias (Dimitriou and Tsolaki, 2017). Furthermore, light 

therapy studies in dementia do not consistently report adherence to light therapy or 

often enough information about light therapy being delivered to replicate the study 

(Hjetland et al., 2020b).  

Though the evidence for light therapy alone is mixed and of low quality, four recent 

pilot studies in community-dwelling people with dementia have shown the potential 

benefits on actigraphy and questionnaires of combining light therapy with other 

components including sleep education and hygiene, exercise, daytime activities 

and cognitive behavioural techniques (Gibson et al., 2016, Tewary et al., 2016, 

Livingston et al., 2019b, Gibson et al., 2020). There is, however, no conclusive 

research in how sleep disturbances can be treated non-pharmacologically in 

people with dementia (Brown et al., 2013, O’caoimh et al., 2019, National Institute 

for Health and Care Excellence, 2018a).  

2.8.2 Pharmacological treatments 

2.8.2.1 Sleep medications  

Pharmacological treatments for sleep disturbances in dementia are not currently 

recommended as first-line treatments (National Institute for Health and Care 

Excellence, 2018a) due to a lack of evidence of efficacy, as well as side effects. A 
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Cochrane review of pharmacological interventions for sleep disturbances in 

dementia found there is limited evidence to guide pharmacological treatments 

(Mccleery et al., 2016). They found no evidence of efficacy for the use of 

melatonin, a hormone involved in the initiation of sleep, in AD, which is a result 

also supported by a more recent meta-analysis (Wang et al., 2017).  

The Cochrane review also found there had been no randomised controlled trials for 

people with dementia assessing the use of non-benzodiazepine (Z drugs) and 

benzodiazepine hypnotics (Mccleery et al., 2016), which are the most commonly 

prescribed pharmacological treatment for sleep disturbances in adults, with 15 

million prescriptions in 2018 in England (Nhs Digital, 2019). In a longitudinal cohort 

study of 226 nursing home residents with and without dementia, those taking 

hypnotics for at least three months in one year did not have better sleep on a 

questionnaire compared to those not taking hypnotics (Bourgeois et al., 2014). In a 

meta-analysis of hypnotics given to older adults with insomnia, the number needed 

to treat sleep was 13, whereas the number needed to harm was 6; indicating that 

harm may be twice as likely as efficacy (Glass et al., 2005). Due to the risks and 

lack of efficacy, neither benzodiazepines nor Z drugs are recommended by NICE 

for use in the UK in older adults (National Institute for Health and Care Excellence, 

2018b). However, possibly because of a lack of alternatives, they are still 

commonly prescribed, with people living in care homes in England and Wales twice 

as likely to be prescribed a benzodiazepine than older adults living in the 

community (Shah et al., 2012).  

2.8.2.2 Other types of medications  

Other types of medications have been tested in people with dementia and sleep 

disturbances including antidepressants, like trazodone (Mccleery et al., 2016), 

mirtazapine (Scoralick et al., 2017), citalopram (Leonpacher et al., 2016), and 

agomelatine (Altınyazar and Kiylioglu, 2016). These have either showed 

preliminary evidence of efficacy (trazodone, agomelatine) but there are no 

adequately powered trials; or increased sleep disturbances (mirtazapine, 
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citalopram), and pain medication, which showed no long-term improvements on 

actigraphy (Blytt et al., 2018b). 

2.9 Impact of sleep disturbance in dementia  

Understanding the impact of sleep disturbances is important for identifying any 

potential value of interventions to manage disturbed sleep in this population, as 

well as people with dementia living in their own homes. As discussed in section 

2.5.2, sleep disturbances can impact family carers and may increase the likelihood 

of care home admission. In care homes, residents with sleep disturbances may 

also impact other residents by disturbing them (Rapaport et al., 2018), and can 

also distress the staff caring for them (Aasmul et al., 2016, Song and Oh, 2015, 

Zwijsen et al., 2014).  

2.9.1 Sleep medications, falls, mortality, and hospital admissions 

A common treatment for sleep disturbances in dementia is the prescription of 

hypnotic medications, as discussed earlier in section 2.8.2, with around 7% of 

people with dementia taking benzodiazepines and 10% taking Z drugs (Donegan et 

al., 2017). Both benzodiazepines and Z drugs increase the risk of falls in nursing 

home residents in studies combining people with and without dementia (Berry et 

al., 2016, Westerlind et al., 2019). Similarly, both benzodiazepines and Z drugs 

have been found to increase mortality in older adults (Weich et al., 2014) and 

people with dementia living in the community (Saarelainen et al., 2018), more so in 

men than women in one study (Brännström et al., 2017). The longitudinal course in 

individuals taking sleep medications is currently unknown specifically for care 

home residents with dementia, as much of the evidence combines people with and 

without dementia.  

In terms of hospital admissions, for people with AD living in the community, having 

sleep disturbances was more predictive of being admitted to hospital than both 

wandering or night-time agitation (Andrieu et al., 2002). Similarly, in people with 

dementia who in the main lived in their own homes who were admitted to hospital, 
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sleep disturbances were the third most common neuropsychiatric symptom at 

admission, after apathy and aberrant motor behaviour (Matsuoka et al., 2019). 

Sleep disturbances were also identified as one of the factors associated with 

hospital admission in this study (Matsuoka et al., 2019). However, this study did 

not separate people with dementia living in care homes to those living at home, 

and no previous study has reported if people with dementia living in care homes 

are more likely to be admitted to hospital if they have sleep disturbances.   

2.9.2 Neuropsychiatric symptoms 

In section 2.7.3, I highlighted that sleep disturbances can be caused by other 

neuropsychiatric symptoms, like anxiety and depression. A range of other 

neuropsychiatric symptoms have been cross-sectionally associated with sleep 

disturbances either on questionnaires or actigraphy including agitation, aggression, 

euphoria, disinhibition, irritability and aberrant motor behaviour (Kabeshita et al., 

2017, Moran et al., 2005, Rongve et al., 2010, García-Alberca et al., 2013, Brown 

et al., 2015). Furthermore, people with dementia and sleep disturbances living in a 

care home are more likely to be on at least one psychotropic drug than residents 

without sleep disturbance in one study (Wilfling et al., 2019), further suggesting 

they may have comorbid neuropsychiatric symptoms. One of the key 

neuropsychiatric symptoms in people with dementia is agitation, with 85% of care 

home residents with dementia having at least one symptom of agitation every week 

(Zuidema et al., 2007b). Two cross-sectional studies of care home residents found 

associations between sleep disturbances, reported on the NPI or actigraphy, and 

higher levels of agitation, in particular physical agitation (Fetveit and Bjorvatn, 

2002, Fetveit and Bjorvatn, 2006, Bidzan and Marcinkiewicz, 2006). However, it is 

unclear if agitation is an impact of having disturbed sleep or a cause of the 

disturbance.  

2.9.3 Quality of life  

As discussed earlier in Section 2.8.2, a common treatment for sleep disturbances 

in dementia is the prescription of hypnotic medications, even with the evidence of 
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associated harm in older adults. The evidence for any effect of sleep disturbances 

on an individual with dementia’s quality of life, whether directly or indirectly, is 

sparse and inconclusive.  

Quality of life is defined by the World Health Organisation (Whoqol Group, 1995) 

as “an individual’s perception of their position in life in the context of the culture and 

value systems in which they live and in relation to their goals, standards and 

concerns.” Two cross-sectional studies in the community have found more hours of 

night-time sleep (measured by actigraphy) is associated with higher self-rated total 

quality of life (Mccurry et al., 2006), and a lower overall quality of life is associated 

with the presence of sleep disturbances (Hodgson et al., 2014); though this was 

measured on a sleep questionnaire not validated for people with dementia 

(Camargos et al., 2013).  

A cross-sectional study of 226 people with dementia living in care homes, found an 

association between proxy rated higher quality of life and lower sleep disturbances 

score on the NPI, though this was only for a particular subscale of quality of life-

related to behavioural symptoms of dementia (Suzuki et al., 2017). This appears to 

be the only study exploring the relationship between quality of life and sleep 

disturbances in care home residents with dementia, with no known published 

studies investigating if there is a longitudinal impact of sleep disturbances on 

quality of life. As well as mixed results as to how sleep disturbance relates to both 

quality of life and dementia severity, there is also mixed evidence as to whether an 

individual’s quality of life decreases or improves with dementia severity (Torisson 

et al., 2016, Naglie et al., 2011, Banerjee et al., 2009), which may affect any 

relationship between sleep disturbances and quality of life.  

2.9.4 Impact on others 

In care homes, residents with dementia having disturbed sleep may also affect 

other residents, who could be awoken by noise or by another resident coming into 

their room (Rapaport et al., 2018), and this could, in turn, mean other residents are 

impacted. Sleep disturbances in residents with dementia may also impact upon 
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staff (Van Duinen-Van Den Ijssel et al., 2018). Though it may be assumed that 

because care home staff are working nights with people with sleep disturbances 

that they would not be impacted in the way family carers are, 78% of nurses 

working night shifts in care homes reported being regularly distressed by residents 

sleep disturbances (Wilfling et al., 2020).  

2.10 The persistence and incidence of sleep disturbances 

in dementia  

It is important to know the longitudinal course of sleep disturbances in dementia, 

including if they persist or resolve, as this can provide insight into if and how these 

disturbances should be managed. It is also important to look at the incidence of 

sleep disturbances in this population, to understand how many people are likely to 

develop these disturbances. There are currently several studies reporting the 

persistence and incidence of sleep disturbances in people with dementia in general 

and in care home residents. 

2.10.1 Persistence of sleep disturbances in people with dementia 

living at home  

Two studies have looked at the persistence of sleep disturbances in people with 

dementia living at home on questionnaires. One study followed 48 people with AD 

in the UK, who initially lived at home, every four months until death (up to 9 years; 

on average 3.2 years) (Hope et al., 1999). They found that 65% had a sleep 

disturbance at one time over the follow-up, which lasted for a median of 12 months. 

Of those, 68% had only one period of disturbed sleep that resolved, 10% had more 

than one period of sleep disturbance with resolution in between, and 23% had a 

sleep disturbance that, from when it started, persisted until death.  

A second longitudinal study, in the Netherlands, followed a cohort of 199 people 

with dementia living in the community every six months for two years (Aalten et al., 

2005). In the cohort, 34.2% had a sleep disturbance on at least one-time point, and 

10.1% had sleep disturbances that persisted over two consecutive time points, 
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though only 1.0% had persistent sleep disturbances over three, four, and five 

consecutive time points, respectively.  

2.10.2 Persistence and incidence of sleep disturbances in people 

with dementia living in care homes   

There are five longitudinal studies in care homes measuring the persistence and 

incidence of sleep disturbances on questionnaires in residents with dementia, with 

varying results between the studies. A study in the Netherlands followed 290 

residents every six months for 24 months; however, the reported results only 

included the 117 participants who completed all follow-ups (Wetzels et al., 2010). 

They found the persistence of sleep disturbances between two consecutive time 

points ranged from 0-56.7% at each follow-up and a cumulative incidence, the 

percentage of residents developed a sleep disturbance after baseline, of 18.2%, 

with incidence varying from 1.8-8.0% at follow-ups. A second study also in the 

Netherlands followed 89 residents with young-onset dementia every 6 months for 

24 months, with 50 participants completing the study (Bauhuis et al., 2018). They 

found the cumulative incidence of sleep disturbances was 29.2% and the 

cumulative persistence, the number of residents with sleep disturbances on at least 

two consecutive time points, was 4%. 

A third study in Norway followed 169 care home residents with dementia every four 

months for 16 months, and 96 residents completed the study (Bergh et al., 2011). 

They found a cumulative incidence of 21.3%, which ranged from 7.3-9.8% at each 

follow-up, with the persistence of sleep disturbances across two consecutive 

follow-ups ranging from 39.1-64.3%. The fourth study, also in Norway, followed up 

930 residents three times over 53 months, following up residents at 12 months, 32 

months and 53 months. By the end of the study, only 160 participants were still 

participating, with large losses to follow-up as expected in longitudinal care home 

studies (Selbaek et al., 2014). The cumulative incidence was 19.7%, and at the 

three follow-ups ranged from 6.2-12.7% and persistence at two consecutive time 

points ranged from 25-46.2%.  
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The fifth study, similarly in Norway, followed 583 residents with dementia every six 

months with 210 still in the study at the 30-month follow-up (Helvik et al., 2018). 

Persistence of sleep disturbances across two consecutive follow-ups ranged from 

44-64%, with a cumulative incidence of 23.6%, with the incidence ranging from 5-

37% at the five follow-ups. Across these five studies, the persistence across two 

consecutive follow-ups ranged from 0-64%, cumulative incidence ranged from 18-

29%, and incidence across follow-ups ranged from 1.8-37%. Overall, these studies 

either have small sample sizes, or the larger studies have long and differing gaps 

in time between follow-ups. Similarly, they report persistence between two 

consecutive time points, but not the persistence of sleep disturbances in residents 

who have them at baseline until the end of the study period.  

2.11  Summary   

In this chapter, I have defined dementia, care homes and sleep disturbances, and 

how people with dementia may move into a care home partly because of their 

sleep disturbances. I have outlined how sleep disturbances can be measured in 

people with dementia, and the limitations within this area. I have described how 

sleep disturbances manifest in people with dementia and how prevalent they are, 

with a gap in the literature reviewing and summarising how prevalent they are in 

care homes.  

I have also outlined what may cause sleep disturbances in this population, and the 

evidence base for treatment, and what potential impacts both the disturbances 

themselves and their treatments can have. I have described the evidence base of 

how sleep disturbances persist in people with dementia, and in particular the 

limitations of the current evidence in care home residents and the wide range of 

results. Understanding the causes and impacts, combined with further knowledge 

of how sleep disturbances persist in people with dementia living in care homes, 

would help understand if and how these disturbances should be treated. In the next 

chapter, I discuss the overall aims of my PhD and the objectives of each of the 

three studies I have completed for it.  
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Chapter 3 Aims, objectives, and research 

questions 

The overall aim of my PhD was to investigate the measurement, prevalence, 

manifestation, causes, impact, and persistence of sleep disturbances in people 

with dementia living in care homes. My specific objectives and research questions 

for each part of my PhD are described below. 

3.1 Systematic review and meta-analysis 

For my systematic review and meta-analysis my objectives were:  

1. To systematically review and meta-analyse the prevalence of sleep 

disturbances by type of measurement in people with dementia living in care 

homes; 

2. To systematically review and meta-analyse any associated factors with 

sleep disturbances in people with dementia living in care homes. 

3. To use the results to inform my analytic plan of the cohort study 

My research questions were: 

1. What is the prevalence of sleep disturbances in people with dementia living 

in care homes? 

2. Does this prevalence differ by how sleep disturbances are measured?  

3. What factors are associated with these sleep disturbances?  

3.2 The SIESTA qualitative study 

For my qualitative study my objectives were: 

1. To qualitatively explore care home staff’s descriptions of how sleep 

disturbances manifest in residents with dementia; 

2. To qualitatively explore the opinions of care home staff on the causes and 

impacts of sleep disturbances in their residents with dementia; 
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3. To qualitatively explore the opinions of care home staff on if and how sleep 

disturbances persist in their residents with dementia. 

4. To use the results to inform my analytic plan of the cohort study 

My research questions were: 

1. How do care home staff qualitatively describe the manifestation of sleep 

disturbances in their residents with dementia? 

2. How do care home staff qualitatively describe the causes and impacts of 

sleep disturbances in their residents with dementia? 

3. How do care home staff qualitatively describe if and how sleep disturbances 

persist in their residents with dementia? 

3.3 Secondary analysis of the MARQUE longitudinal 

cohort study database  

3.3.1 Cross-sectional analyses  

For my secondary analysis of a large longitudinal English care home cohort of 

people with dementia (MARQUE), my cross-sectional objectives were: 

1. To describe the cross-sectional prevalence of sleep disturbances in people 

with dementia at baseline, four months, eight months, twelve months, and 

sixteen months; 

2. To establish if sleep disturbances are associated at baseline with sex, age, 

dementia severity, agitation, depression, anxiety, delusions, hallucinations, 

minutes of daylight (time of year), quality of life, and prescription of sleep 

medications, antipsychotics, and antidepressants.  

My cross-sectional research questions were:  

1. What is the cross-sectional prevalence of symptoms of sleep disturbances 

of any severity (defined in section 7.1.3.2.2), and clinically significant cases 

of sleep disturbances (also defined in section 7.1.3.2.2) on the NPI sleep 
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disturbance item at baseline, four months, eight months, twelve months, and 

sixteen months? 

2. What is the cross-sectional prevalence of individual sleep disturbance 

symptoms on the eight sub-questions of on the NPI sleep disturbance item 

at baseline, four months, eight months, twelve months, and sixteen months? 

3. Which characteristics (sex, age, dementia severity, agitation, depression, 

anxiety, delusions, hallucinations, minutes of daylight (time of year), quality 

of life score, sleep medications, antipsychotics, and antidepressants) are 

cross-sectionally associated with clinically significant sleep disturbances at 

baseline? 

3.3.2 Longitudinal analyses  

For my secondary analysis my longitudinal objectives were: 

1. To describe the incidence and persistence of sleep disturbances in people 

with dementia over sixteen months;  

2. To establish if residents with dementia who have sleep disturbance 

compared to those who do not have a different course not in terms of quality 

of life, prescription of sleep medications, hospital admissions, and mortality 

over sixteen months.  

My longitudinal research questions were:  

1. What is the incidence rate (per 1000 person-years) of symptoms of sleep 

disturbances of any severity and of clinically significant sleep disturbances 

over sixteen months?  

2. What is the persistence of symptoms of sleep disturbances of any severity 

and of clinically significant sleep disturbances over two consecutive time 

points (e.g. from baseline to four months, from four months to eight months, 

from eight months to twelve months, and from twelve months to sixteen 

months)?  
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3. What is the persistence of symptoms of sleep disturbances of any severity 

and of clinically significant sleep disturbances in those that had them at 

baseline over sixteen months? 

4. Do residents who have clinically significant sleep disturbances have a worse 

quality of life over sixteen months?  

5. Are residents who have clinically significant sleep disturbances more likely 

to be prescribed PRN (defined in section 7.1.3.2.6) and regular sleep 

medications over sixteen months?  

6. Are residents who have clinically significant sleep disturbances at baseline 

more likely to be admitted to hospital over sixteen months?  

7. Are residents who have clinically significant sleep disturbances at baseline 

more likely to die over sixteen months?  

In the next chapter, I will describe the method, results, and discussion of my 

systematic review and meta-analysis on the prevalence of and associations with 

sleep disturbances in residents with dementia.  
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Chapter 4 Systematic review and meta-analysis 

In this chapter, I describe my systematic review and meta-analysis of the 

prevalence of sleep disturbances in people with dementia living in care homes and 

of the factors associated with these sleep disturbances. The paper of my 

systematic review and meta-analysis was published in the journal SLEEP in 

October 2019 (Webster et al., 2020a) (see Appendix 1 for a copy of the published 

paper).  

4.1 Introduction  

When I searched the literature in October 2017, I found that there was no previous 

systematic review focussing on the prevalence of sleep disturbances in people with 

dementia living in care homes. A previous systematic review had reported the 

prevalence of a variety of neuropsychiatric symptoms in people with dementia 

(Bergh and Selbæk, 2012), and included three studies reporting the prevalence of 

sleep disturbance in care homes on validated questionnaires (Zuidema et al., 

2007b, Bergh et al., 2011, Wetzels et al., 2010), but no meta-analysis was 

conducted.  

A second systematic review and meta-analysis had focussed on the prevalence of 

a variety of neuropsychiatric symptoms in Alzheimer’s disease and reported the 

prevalence of sleep disturbances in people with Alzheimer’s disease as 39% when 

measured via validated questionnaires (Zhao et al., 2016). However, few 

participants in the included studies of this meta-analysis lived in care homes. 

Neither of these systematic reviews reported factors associated with sleep 

disturbances.  

I also found from preliminary searches of the literature that the prevalence of sleep 

disturbances in the care home population was reported using different types of 

measurement, including validated questionnaires and actigraphy. Thus, I decided 

to also review if and how the prevalence of sleep disturbance may differ by type of 

measurement. 
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4.1.1 Aims 

Therefore, I aimed to conduct the first systematic review of the prevalence and 

associated factors of sleep disturbances in care home residents living with 

dementia. I also aimed to use the results to inform my analytic plan of the cohort 

study described in chapter seven. My research questions were:  

1. What is the prevalence of sleep disturbances in people with dementia living 

in care homes? 

2. Does this prevalence differ by how sleep disturbances are measured?  

3. What factors are associated with these sleep disturbances?  

4.2 Method 

4.2.1 Search strategy  

I followed the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines (Moher et al., 2010) and registered the protocol on 

the International prospective register of systematic reviews (PROSPERO 

registration number CRD42017080312) (Webster et al., 2017). I searched three 

databases, Embase, MEDLINE and PsycINFO, from database inception to 2nd 

November 2017. I updated the search firstly until 20th January 2019, and then until 

29th April 2019.  

I used the search terms (“Dementia” OR “Alzheimer*”) AND (“sleep*” OR 

“insomnia” OR “circadian” OR “night*” OR “neuropsychiatric”) AND (“care home*” 

OR “residential” “home*” OR “nursing home*” OR “residential care” OR “long-term 

care” OR “long term care” OR “institution”), with no restriction on language. I 

searched reference lists of included papers and relevant systematic reviews and 

emailed authors of included papers for further relevant papers.  

 

 



58 

 

4.2.2 Selection criteria  

I included quantitative studies that reported:  

1. the prevalence of, or factors associated with, sleep disturbances in people 

with any type of dementia living in care homes;  

2. the results separately if they included community-dwelling people with 

dementia or people without dementia living in care homes;  

3. sleep disturbances by validated questionnaires or night-time actigraphy 

measures (e.g. night-time sleep efficiency);   

4. cross-sectional data (in longitudinal studies I used baseline data only).  

I excluded studies if:   

• sleep disturbances were an inclusion or exclusion criteria;  

• study participants were reported as having sleep-related breathing disorders 

or movement disorders rather than sleep disturbances;  

• the study reported only rest-activity or circadian rhythm variables rather than 

sleep disturbances; 

• the study reported only daytime sleep measures on actigraphy;  

• data were collected during admission to a care home and so sleep predated 

living in a care home.  

I contacted the study authors if I needed additional data or information to include a 

study. I defined a care home as a “long-term residential or nursing care facility in 

the community which provides 24 hours personal or nursing care for people with 

illness, disability, or dependence” (Ward et al., 2008). I characterised sleep 

disturbances as any well-defined disturbance in the sleep process, including 

difficulty falling asleep, reduced duration of sleep, waking or getting up during the 

night-time, and excessive daytime sleepiness (Mccleery et al., 2016). 
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4.2.3 Screening  

I screened all titles and abstracts. Then a second reviewer (either Amy Lineham, 

UCL medical student or Aisling Stringer, UCL Research Assistant) and I 

independently screened the full texts and reached a consensus on the papers to 

be included, with any conflicting decisions discussed with my supervisors (GL and 

SCG). I extracted data including country, setting, study design, sample size, 

dementia type, dementia severity, how dementia was defined, mean age, 

percentage of females, the measure of sleep disturbances, measures of potential 

associated factors, and reported statistical results of prevalence and/ or associated 

factors, and if any analyses were adjusted.  

4.2.4 Study quality  

The quality of studies was assessed independently by myself and a second 

reviewer (Jessica Budgett, UCL Research Assistant) using the Mixed Methods 

Appraisal Tool (MMAT) – Version 2011 (Pluye et al., 2011) criteria for quantitative 

descriptive studies, with any conflicting decisions discussed with my supervisors 

(GL and SCG). This MMAT assesses quantitative descriptive studies on four 

elements with scores ranging from 0-4 and higher scores indicating higher quality 

studies (see appendix 2 for the operational criteria of how the four elements of the 

MMAT were applied to the included studies):  

1. Is the sampling strategy relevant to address the quantitative research 

question (standardised method of sampling)?  

2. Is the sample representative of the population under study (e.g. whole care 

home population with dementia)? 

3. Are measurements appropriate (clear origin or validity is known, or standard 

instrument)?  

4. Is there an acceptable response rate (60% or above)? 

After independently scoring the quality of studies, there was only one discrepancy 

on one of the elements for one of the studies between myself and the second 

reviewer, which I discussed and resolved with my supervisors.    
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4.2.5 Data analysis  

4.2.5.1  Meta-analyses 

I defined prevalence as the proportion of residents with dementia having sleep 

disturbances of those who sleep disturbances were measured in. This is, often 

referred to as point prevalence as prevalence is measured at one point in time. In 

longitudinal studies, I used baseline data only for all analyses. 

I separated the prevalence data into three methods of measurement:  

1. informant rated validated questionnaires for clinically significant cases of 

sleep disturbances; 

2. informant rated validated questionnaire for symptoms of sleep disturbances 

of any severity; 

3. actigraphy measured night-time sleep disturbances.  

I used STATA version 14  and the metaprop command (Nyaga et al., 2014), which 

uses inverse-variance weights to conduct random effect meta-analyses of pooled 

prevalence. I conducted meta-analyses separately for each category of 

measurement, calculated confidence intervals (CI) using the exact method 

(Newcombe, 1998), and used the I2 statistic to assess heterogeneity (≥75% 

indicating high heterogeneity) (Higgins et al., 2020). 

I conducted post-hoc random effects meta-regressions using the metareg 

command (Harbord and Higgins, 2008) to investigate if study characteristics and 

participant demographics could explain the high heterogeneity in prevalence 

estimates. I combined data from all three meta-analyses and explored the category 

of prevalence measurement as a single covariate, and then as the first covariate in 

a further five meta-regressions, which included examining the study covariates of 

age, percentage of females, dementia type (Alzheimer’s disease vs mixed/ not 

specified), publication year, and study quality.  

I assessed publication bias in the studies where data were meta-analysed using 

funnel plots. I deemed studies that did not have an acceptable response rate (of 
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60% and above as defined by the MMAT), or who did not report the response rate, 

as lower quality studies and used these criteria to include only high-quality studies 

in sensitivity analyses.  

4.2.5.2  Narrative synthesis  

I conducted a narrative synthesis of the factors associated with sleep disturbances 

reported across the included studies. I began by extracting all of the data from the 

studies that reported any factors that were or were not associated with sleep 

disturbances. I then observed in the data which factors were investigated in more 

than one study, and whether the data across these studies were consistent in 

terms of each factor and whether it was or was not associated with sleep 

disturbances, or if this data was mixed. I then put all of the data into a table of the 

factors considered in more than one study, presenting this data by each factor to 

show the overall result for associations of sleep disturbances with that factor. I also 

made a second table which  was of each study reporting associated factors and in 

this I listed i all factors reported in one or in more than one  study.  

4.3 Results  

4.3.1 Included studies 

I screened 7901 references (see Figure 2 for the PRISMA diagram), of which 58 

papers comprising 55 studies met the inclusion criteria (see Table 1 for the 

characteristics of included studies). Fifty-one of the studies were found through 

database searches, and four were found through hand searches of references in 

the included papers and reviews. Fifty-one studies reported the prevalence of 

sleep disturbances and 20 studies reported factors associated with sleep 

disturbances. Three of the studies had one published paper which reported 

prevalence (Aasmul et al., 2016, Fetveit and Bjorvatn, 2002, Zuidema et al., 

2007a), and a second published paper which reported associated factors from the 

same study (Husebo et al., 2014, Fetveit and Bjorvatn, 2006, Nijk et al., 2009).  
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Authors of 16 studies provided extra data on the prevalence of sleep disturbances 

not published in their original papers, which allowed me to include their study in the 

review (Brown et al., 2015, Kume et al., 2016, Thodberg et al., 2016, Schussler 

and Lohrmann, 2015, Lovheim et al., 2009, Ferreira et al., 2016, Reuther et al., 

2016, Dichter et al., 2015, Bidzan et al., 2014, Tournier et al., 2017, Seidl et al., 

2007, Aasmul et al., 2016, Bergh et al., 2012, Lichtwarck et al., 2018, Krolak-

Salmon et al., 2016, Bjork et al., 2018).  

The included studies were published between 1985 and 2019. Most of the studies 

had a majority of female participants, and most had a mean participant age of 80+ 

years. Most studies either did not specify the type of dementia that participants had 

or used a sample of residents with AD. Sample size ranged across individual 

studies from 13 to 2827 residents with dementia, and the number of care homes 

who took part in the studies ranged from 1 to 175 individual homes.  
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Figure 2: PRISMA flow diagram of references identified and 

included in the review 

Full text articles excluded, with reasons (n = 188) 

Do not report sleep disturbances (n = 61) 

Do not separate results for people with dementia 

living in care homes (n = 31) 

Do not report the data needed (n = 26) 

Do not use a validated measure of sleep 

disturbances (n = 18) 

Reporting same data as an included full text (n = 18) 

Sleep disturbances are inclusion/ exclusion criteria 

of the study (n = 15) 

Do not include people with dementia living in care 

homes at baseline (n = 9) 

Do not include people with dementia (n = 5) 

Data collected at admission to care home (n = 4) 

Unable to find the full text of the study (n = 1) 

Records identified 
through database 

searching  
1st search: 

01/11/2017 (n = 
8327) 

2nd search: 
20/01/2019 (n = 758) 

3rd search: 
29/04/2019 (n = 155) 

Additional records 

identified through 

other sources  

(n = 30) 

Records screened  

(n = 7901) 

Records after 

duplicates removed  

(n = 7901) 

Records excluded, with reasons (n = 7655) 

Not research with humans (n = 66) 

Not primary research (n = 3419) 

Not including people with dementia (n = 1365) 

Not related to sleep disturbances in dementia in care 

homes (n = 2697) 

Participants all have sleep disturbances (n = 38) 

Protocols or conference abstracts or theses (n = 70) 

Full text articles 

assessed for 

eligibility  

(n = 246) 

Full text articles 

included 

(n = 58; Referring to 

55 studies) 
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Table 1: Study characteristics and quality ratings of the 55 studies included in the systematic 

review  

Study 
reference(s) 

n (n sleep 
disturbance 
measured 
in) 

Number 
of care 
homes 

Dementia type Dementia 
severity 

Females 
(%) 

Mean 
age 

Measure of 
sleep 
disturbances  

Study quality 

1 2 3 4 Total 

Aasmul et 
al., 2014 
(Husebo et 
al., 2014)  
 

352 (341) 18 not specified Advanced 74.4 86.0 NPI sleep 
disturbance 
item 

✓  ✓ ✓ 3 

Appelhof et 
al., 2019 

274 (227) 13 All young onset; 
AD 43.8%; VaD 
10.6%; FTD 
29.2%; Mixed 
AD/VaD 5.1%; 
LBD/PPD 1.8%; 
AlcD 2.2%; 
other 7.3% 
 

GDS mild 
15.7%; 
moderate 
20.8%; 
severe 
62.8% 

49.6 63.8 NPI sleep 
disturbance 
item 
 

✓  ✓ ? 2 

Aupperle et 
al., 2004  

173 (134) 29 All AD moderate 
to severe 

81.5 82.6 NPI sleep 
disturbance 
item 
 

✓  ✓ ? 2 

Balzotti et 
al., 2018  

30 (30) 1 57% AD, 43% 
VaD 

mean 
MMSE 
score 7.6 

83.3 85.7 NPI sleep 
disturbance 
item 
 

✓  ✓ ? 3 

Bergh et al., 
2011  

169 (169) 7 not specified CDR mild 
20.71%; 
moderate 
37.27%; 
severe 
42.01% 

69.2 84.9 NPI sleep 
disturbance 
item 

✓ ✓ ✓ ✓ 4 
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Study 
reference(s) 

n (n sleep 
disturbance 
measured 
in) 

Number 
of care 
homes 

Dementia type Dementia 
severity 

Females 
(%) 

Mean 
age 

Measure of 
sleep 
disturbances  

Study quality 

1 2 3 4 Total 

Bergh et al., 
2012  

620 (619)  32 not specified CDR mild 
22%; 
moderate 
29%; 
severe 50% 
 

71.0  84.7  NPI sleep 
disturbance 
item 

✓ ✓ ✓ ✓ 4 

Bidzan et 
al., 2006 

31 (31) 2 All AD mean 
MMSE 
score 14.8 

not 
specified 

79.2 NPI sleep 
disturbance 
item 

✓  ✓ ✓ 3 

Bidzan et 
al., 2008 

58 (58) 3 All AD MMSE 
score 
between 
11-23 
 

not 
specified 

77.0 NPI sleep 
disturbance 
item 

✓  ✓ ✓ 3 

Bidzan et 
al., 2014  

48 (48) 1 All AD  mean 
MMSE 
score 15.96 
 

not 
specified 

70.0 NPI sleep 
disturbance 
item 

✓  ✓ ? 2 

Bjork et al.,  
2018 

2827 (2827) not 
specified 

not specified mild 37.7%; 
moderate 
38.6%; 
severe 
23.6% 
  

69.9 85.6  NPI sleep 
disturbance 
item 

✓ ✓ ✓ ✓ 4 

Blytt et al.,  
2017b 

1535 (1535) 64 not specified mild 35%; 
moderate 
29%; 
severe 36% 
   

75.7 85.3 NPI sleep 
disturbance 
item 

✓ ✓ ✓ ✓ 4 

Blytt et al.,  
2018a 
 

106 (106) 47 not specified mean 
MMSE 
score 7.6 
 

76.0 85.5 Sleep 
efficiency on 
actigraphy 

✓  ✓ ✓ 3 
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Study 
reference(s) 

n (n sleep 
disturbance 
measured 
in) 

Number 
of care 
homes 

Dementia type Dementia 
severity 

Females 
(%) 

Mean 
age 

Measure of 
sleep 
disturbances  

Study quality 

1 2 3 4 Total 

Boada et al.,  
2006 

79 (79) 2 All AD mild 26.6%; 
moderate 
35.4%; 
moderately 
severe 
19%; 
severe 19% 
 

73.4 83.7 BEHAVE-AD 
diurnal rhythm 
disturbance 
item 

✓ ✓ ✓ ? 3 

Brodaty et 
al.,  2001 

505 (505) 11 All AD not 
specified 

74.1  83.4  BEHAVE-AD 
diurnal rhythm 
disturbance 
item 
 

✓ ✓ ✓ ✓ 4 

Brown et al.,  
2015 

22 (22) 4 not specified not 
specified 

73.0 85.6 Sleep 
efficiency on 
actigraphy 
  

✓  ✓  2 

Castineiras 
et al., 2012 

212 (212) 6 AD 26.9%; VaD 
18.9%; Mixed 
7.1%; DLB 
0.9%; FTD 
0.5%; unknown 
45.8% 

mild 14.6%; 
moderate 
16.5%; 
moderately 
severe 
35.4%; 
severe 
33.5% 
 

73.1 85.7 NPI sleep 
disturbance 
item 

✓ ✓ ✓ ? 3 

Chen et al., 
2018 

112 (112) 1 not specified CDR mild 
10.7%; 
moderate 
39.3%; 
severe 
50.0% 
 

63.4 81.2 NPI sleep 
disturbance 
item 

✓  ✓  2 
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Study 
reference(s) 

n (n sleep 
disturbance 
measured 
in) 

Number 
of care 
homes 

Dementia type Dementia 
severity 

Females 
(%) 

Mean 
age 

Measure of 
sleep 
disturbances  

Study quality 

1 2 3 4 Total 

Cheng et al., 
2009 

63 (63) not 
specified 

All AD mean 
MMSE 10.3  

60.7  81.9  BEHAVE-AD 
diurnal rhythm 
disturbance 
 

✓  ✓ ? 2 

Cunha et al., 
1985 

227 (227) 10 not specified severe 
77.5%; mild 
22.5% 
 

84.7 75.6  CGBRS sleep 
problem item 

✓   ✓ ✓ 3 

Dechamps 
et al., 2008 

109 (109) 4 not specified MMSE ≥24 
9%, MMSE 
between 10 
and 23 
61.5% 
MMSE<10 
29.5% 
 

76.1 83.0 NPI sleep 
disturbance 
item 

✓  ✓ ✓ 3 

Dichter et 
al.,  2015 

154 (154) 9 not specified FAST 
stages 2-6 
63.6%; 
stage 7 
36.4% 
 

83.1  83.1 NPI sleep 
disturbance 
item 

✓ ✓ ✓ ✓ 4 

Ferreira et 
al.,  2016 

97 (97) 3 not specified mean 
MMSE 
score 22  
 

90.0 81.0 NPI sleep 
disturbance 
item 

✓  ✓ ✓ 3 

Fetveit & 
Bjorvatn, 
2002 
(Fetveit et 
al.,  2006) 
 

29 (25) 1 Majority AD, 
number not 
specified 

mean 
MMSE 
score 13.4  

not 
specified 

85.4 Sleep 
efficiency on 
actigraphy 

✓ ✓ ✓ ✓ 4 
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Study 
reference(s) 

n (n sleep 
disturbance 
measured 
in) 

Number 
of care 
homes 

Dementia type Dementia 
severity 

Females 
(%) 

Mean 
age 

Measure of 
sleep 
disturbances  

Study quality 

1 2 3 4 Total 

Gustafsson 
et al., 2016 

3482 (3482) not 
specified 

not specified mean GCS 
score 11.8 
in 2007; 
12.4 in 
2013 
 

69.4 84.8 MDDAS 
Interrupted 
night sleep 
item 

✓  ✓ ✓ 3 

Hsieh et al., 
2009 

103 (103) 10 AD 50.5%; VaD 
49.5%  

mean CDR 
score 1.38 
AD; 1.33 
VD  
 

47.6 72.2 NPI sleep 
disturbance 
item 

✓   ✓ ? 2 

Koopmans 
et al., 2009 

39 (39) 2 70% AD; 10% 
VaD; 20% not 
specified 

Advanced 90.0 83.0 NPI sleep 
disturbance 
item 
 

✓  ✓ ✓ 3 

Krolak‐
Salmon et 
al., 2016 

211 (211) not 
specified 

All AD not 
specified 

61.1  84.0 NPI sleep 
disturbance 
item 
 

✓  ✓ ✓ 3 

Kume et al.,  
2016 

17 (17) 4 AD 58.8%; VaD 
41.2% 

mean CDR 
score 1.4 

58.8 82.2 Sleep 
efficiency on 
actigraphy 
 

✓   ✓ ? 2 

Lam et al., 
2006 

125 (125) 3 AD 43.2%; VaD 
24.8%; not 
specified 32.0% 

not 
specified 

58.4 82.0 NPI sleep 
disturbance 
item  
 

✓  ✓ ? 2 

Lee et al., 
2015 

529 (529) 20 not specified not 
specified 

77.5 81.2 NPI sleep 
disturbance 
item 
 

✓ ? ✓ ? 2 
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Study 
reference(s) 

n (n sleep 
disturbance 
measured 
in) 

Number 
of care 
homes 

Dementia type Dementia 
severity 

Females 
(%) 

Mean 
age 

Measure of 
sleep 
disturbances  

Study quality 

1 2 3 4 Total 

Lichtwarck 
et al., 2018 

229 (229) 33 not specified mild 4.4%; 
moderate 
25.8; 
severe 
69.5% 
 

60.3 83.2 NPI sleep 
disturbance 
item 

✓  ✓ ✓ 3 

Lövheim et 
al., 2009 

1826 (1826) not 
specified 

not specified mean GCS 
score 11.5  

68.9 82.8 MDDAS 
Interrupted 
night sleep 
item 
 

✓ ✓ ✓ ✓ 4 

Malara et al., 
2016 

201 (201) 10 VaD 61.9%; AD 
29.3% 

mild 11.1%; 
moderate 
27.1%; 
severe 
61.9% 
 

66.3 83.9 NPI sleep 
disturbance 
item  

✓ ✓ ✓ ✓ 4 

Melander et 
al., 2018 

14 (14) 5 VaD 50%, AD 
14.3%, FTD 
14.3%, mixed 
14.3%, LBD 
7.1% 
 

all GDS 
score 6 

78.6 81.5 NPI sleep 
disturbance 
item 

✓  ✓ ✓  3 

Mulders et 
al., 2016 

230 (225) 8 All young onset; 
AD 32.0%; VaD 
12.9%; FTD 
16.0%; AlcD 
17.8%; Other 
21.3% 

GDS score 
2-4 17.3%; 
score 5 
24.4%; 
score 6 
30.2%; 
score 7 
28.0% 
 

46.7 60.1 NPI sleep 
disturbance 
item 

✓  ✓ ✓  3 
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Study 
reference(s) 

n (n sleep 
disturbance 
measured 
in) 

Number 
of care 
homes 

Dementia type Dementia 
severity 

Females 
(%) 

Mean 
age 

Measure of 
sleep 
disturbances  

Study quality 

1 2 3 4 Total 

Ozaki et al., 
2017 

312 (200) 10 AD 35.9%; VaD 
19.6%; Other 
9.9%; not 
specified 34.6%  

mild 28.8%; 
moderate 
54.8%; 
severe 
16.3% 
 

82.4 87.6 NPI sleep 
disturbance 
item 

✓ ✓ ✓  3 

Palm et al., 
2018 

1132 (1132) 140 not specified DSS mean 
score 9.5 

79.2 83.4 NPI sleep 
disturbance 
item 
 

✓ ✓ ✓  3 

Prado-Jean 
et al., 2010 

319 (319) 17 not specified mild 24.4%; 
moderate 
50.2%; 
severe 
25.4%  
 

76.5  85.6 NPI sleep 
disturbance 
item 

✓  ✓ ✓ 3 

Reuther et 
al., 2016 

840 (840) 40 not specified FAST scale 
mild 3.8%; 
moderate 
63.5%; 
severe 
32.7%  
 

76.0  85.0 NPI sleep 
disturbance 
item 

✓  ✓ ? 2 

Ricci et al., 
2009 

173 (157) 1 AD 44.5%; VaD 
30.6%; Mixed 
17.3%; ns 
10.8%; DLB 
1.7%; PDD 
1.2%; PPA 1.2% 
  

not 
specified 

74.9 79.9 NPI sleep 
disturbance 
item 

✓ ? ✓ ? 2 

Ruths et al., 
2008 

55 (55) 13 not specified not 
specified 

78.2 84.1 NPI sleep 
disturbance 
item 

✓  ✓ ? 2 
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Study 
reference(s) 

n (n sleep 
disturbance 
measured 
in) 

Number 
of care 
homes 

Dementia type Dementia 
severity 

Females 
(%) 

Mean 
age 

Measure of 
sleep 
disturbances  

Study quality 

1 2 3 4 Total 

Schüssler et 
al., 2015 

178 (178) 175 AD 52%; VaD 
15.8%; other 
19.2%; ns 13% 
  

mean 
MMSE 16.5 

83.1 83.5 CDS Day-
/night pattern 
item 

✓  ✓ ✓ 3 

Seidl et al., 
2007 

128 (128) not 
specified 

AD 77.3%; VaD 
or mixed 17.2%; 
Other 5.5%  

GDS score 
≤3 26%; 
score 4 
14%; score 
5 19%; 
score 6 
30%; score 
7 11% 
 

81.4 84.8 NPI sleep 
disturbance 
item 

✓ ? ✓ ? 2 

Selbaek et 
al., 2014 

931 (931) 26 not specified CDR 1 
25%, 2 
33%, 3 
42% 
 

74.0 84.5 NPI sleep 
disturbance 
item 

✓ ✓ ✓ ✓ 4 

Song et al., 
2015 

423 (423) 6 not specified mild 9.1%; 
moderate 
21.7%; 
severe 
69.2% 
 

82.0  83.3 NPI sleep 
disturbance 
item 

✓  ✓ ? 2 

Suzuki et 
al., 2017 

226 (226) not 
specified 

AD 47.0%; VaD 
14.0%; LBD 
1.0%; FTD 
1.5%; Mixed 
15.5%; Other 
7.5%; not 
specified 13.5% 
 

mean 
MMSE 
score 9.53 

76.6  85.1 NPI sleep 
disturbance 
item 

? ✓ ✓  2 
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Study 
reference(s) 

n (n sleep 
disturbance 
measured 
in) 

Number 
of care 
homes 

Dementia type Dementia 
severity 

Females 
(%) 

Mean 
age 

Measure of 
sleep 
disturbances  

Study quality 

1 2 3 4 Total 

Tan et al 
2015 

169 (169) 6 not specified not 
specified 
 

77.5  87.5 ESS ✓  ✓ ✓ 3 

Thodberg et 
al., 2016 

100 (70) 4 not specified not 
specified 

69.0 85.5 Sleep 
efficiency on 
actigraphy  
 

✓ ? ✓ ? 2 

Tournier et 
al., 2017 

13 (11) 1 not specified 36% 
moderate; 
64% severe 

90.9 82.9 NPI sleep 
disturbance 
item 
 

✓ ✓ ✓ ✓ 4 

Wetzels et 
al., 2010 

290 (117) 9 AD 35.0%; VaD 
11.1%; Mixed 
AD/VaD 1.7%; 
Other 52.1 

GDS score 
4 11.1; 
score 5 
26.5; score 
6 33.3; 
score 7 
29.1% 
 

71.7 81.7 NPI sleep 
disturbance 
item 

✓  ✓ ? 2 

Wilfling et 
al., 2019 

1187 (1187) 38 not specified not 
specified 
 

74.0 83.0 SDI ✓ ✓ ✓ ✓ 4 

Wu et al., 
2009 

93 (93) 7 not specified GDS score 
4 2.2%; 
score 5 
12.9%; 
score 6 
55.9%; 
score 7 
29.0% 
 

76.3  88.6 NPI sleep 
disturbance 
item 

✓  ✓  2 
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Study 
reference(s) 

n (n sleep 
disturbance 
measured 
in) 

Number 
of care 
homes 

Dementia type Dementia 
severity 

Females 
(%) 

Mean 
age 

Measure of 
sleep 
disturbances  

Study quality 

1 2 3 4 Total 

Zuidema et 
al., 2006 

59 (59) 2 not specified not 
specified 

83.0 82.0 NPI sleep 
disturbance 
item 
 

✓  ✓ ✓ 3 

Zuidema et 
al., 2007 
(Nijk et al., 
2009) 

1437 (1437) 27 not specified mild 4%; 
moderate 
20%; 
moderately 
severe 
51%; 
severe 26% 
 

81.0 83.0 NPI sleep 
disturbance 
item 

✓ ✓ ✓ ✓ 4 

Zwijsen et 
al., 2014  

432 (432) 17 AD 47.7%; VaD 
19.0%; Mixed 
AD/VaD 15.5%; 
DLB 3.7%; FTD 
2.5%; Other 
8.6% 

GDS score 
≤3 1%; 
score 4 4%; 
score 5 
21%; score 
6 62%; 
score 7 
12% 
 

69.9 83.3 NPI sleep 
disturbance 
item 

✓ ✓ ✓ ✓ 4 

AD = Alzheimer’s Disease; AlcD = Alcohol related dementia; CGBRS = Crichton Geriatric Behavioural Rating Scale; DSS = Dementia 
Screening Scale; ESS = Epworth Sleepiness Scale; FAST = Functional Assessment Staging Test; FTD = Frontotemporal dementia; 
GCS = Gottfries Cognitive Scale; GDS = Global Deterioration Scale; LBD = Lewy Body dementia; MMSE = Mini Mental State 
Examination; NPI = Neuropsychiatric Inventory; PDD = Parkinson’s Disease dementia; PPA = Primary progressive aphasia; SDI = Sleep 
Disorder Inventory; VaD = Vascular dementia.  
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4.3.2 Study location 

See Figure 3 for a map of the countries in which the included studies were 

located. Forty of the studies took place in Europe including studies in:   

• Denmark (Thodberg et al., 2016),  

• France (Dechamps et al., 2008, Prado-Jean et al., 2010, Krolak-Salmon 

et al., 2016, Tournier et al., 2017),  

• Germany (Dichter et al., 2015, Reuther et al., 2016, Seidl et al., 2007, 

Palm et al., 2018, Wilfling et al., 2019),  

• Italy (Ricci et al., 2009, Malara et al., 2016, Balzotti et al., 2019),  

• Netherlands (Koopmans et al., 2009, Mulders et al., 2016, Wetzels et al., 

2010, Zuidema et al., 2007a, Zuidema et al., 2006, Zwijsen et al., 2014, 

Appelhof et al., 2019),  

• Norway (Aasmul et al., 2016, Bergh et al., 2011, Bergh et al., 2012, 

Lichtwarck et al., 2018, Selbaek et al., 2014, Blytt et al., 2018a, Blytt et 

al., 2017c, Fetveit and Bjorvatn, 2002, Ruths et al., 2008),  

• Poland (Bidzan and Marcinkiewicz, 2006, Bidzan and Marcinkiewicz, 

2008, Bidzan et al., 2014),  

• Portugal (Ferreira et al., 2016),  

• Spain (Boada et al., 2006, Castineiras et al., 2012), and  

• Sweden (Bjork et al., 2018, Gustafsson et al., 2016, Lovheim et al., 2009, 

Melander et al., 2018).  

The other studies took place in Australia (Brodaty et al., 2001, Wu et al., 2009, 

Brown et al., 2015, Tan et al., 2015), China (Lam et al., 2006, Chen et al., 

2018), Japan (Kume et al., 2016, Ozaki et al., 2017, Suzuki et al., 2017), South 

Korea (Lee et al., 2015, Song and Oh, 2015), Taiwan (Cheng et al., 2009, Hsieh 

et al., 2009), the USA (Aupperle et al., 2004), and Brazil (Cunha et al., 1985).   
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Figure 3: Map of the countries where the studies included in the 

systematic review were located  

4.3.3 Validated questionnaires used to measure sleep disturbances 

I defined symptoms of sleep disturbance as meaning overall reported 

prevalence for those with any sleep disturbances regardless of how many 

disturbances they had or their frequency or severity. I defined clinically 

significant cases of sleep disturbance as those crossing the threshold when the 

validated questionnaire used had a predetermined definition of how a clinically 

significant case was defined.  

4.3.3.1 Neuropsychiatric Inventory sleep disturbance item 

The majority of studies (n = 45) used the Neuropsychiatric Inventory (NPI) 

(Cummings et al., 1994) sleep disturbance item, which measures sleep 

disturbances during the night-time and excessive daytime sleepiness in the last 

four weeks to measure sleep disturbance. Symptoms on the NPI sleep 

disturbance item are defined by answering yes to the item, regardless of 

severity or frequency. Clinically significant cases are defined as those who 

score ≥4 for the total score of the item, calculated as frequency times severity 

scores (Margallo-Lana et al., 2001). Five studies (Chen et al., 2018, Aasmul et 

al., 2016, Bergh et al., 2012, Lichtwarck et al., 2018, Seidl et al., 2007) reported 

two estimates of prevalence, one for clinically significant cases and one for 
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symptoms of the NPI sleep disturbance item, and therefore these studies were 

included in two meta-analyses. One study used the Sleep Disorders Inventory 

which is a full questionnaire developed and based on the NPI sleep disturbance 

item and the items sub-questions, and measures sleep disturbance in the last 

two weeks (Tractenberg et al., 2003).  

4.3.3.2 Other questionnaires measuring sleep disturbance 

Other measures used include the Epworth Sleepiness Scale (ESS) (Johns, 

1991), a scale used in many different populations to measure daytime 

sleepiness and defines a clinically significant case by a score of ≥10 (Johns, 

2000). There were three measures of night-time sleep disturbances only. These 

were (Behavioural Pathology in Alzheimer's Disease (Reisberg et al., 1987) 

diurnal rhythm disturbance item; Multi-Dimensional Dementia Assessment 

Scale (Sandman et al., 1988) interrupted night sleep item; and Crichton 

Geriatric Behavioural Rating Scale sleep item (Robinson, 1961). There was also 

one measure of sleep disturbances during the day and at night (Care 

Dependency Scale (Dijkstra et al., 1996) Day-/night pattern item). 

4.3.4 Actigraphy to measure sleep disturbance 

Five studies measured sleep disturbances via wrist-worn actigraphy; measures 

recorded included time spent asleep and awake at night, and sleep efficiency, 

which is the percentage of time spent asleep of the total time spent in bed 

(Lacks and Morin, 1992). Sleep disturbance on actigraphy is commonly defined 

by a sleep efficiency of <85% (Richards et al., 2005, Fetveit and Bjorvatn, 2005, 

Blytt et al., 2017b, Lacks and Morin, 1992), and this is how I defined sleep 

disturbances on actigraphy in this systematic review. In the five included 

studies, sleep efficiency was averaged over the nights the actigraph was worn, 

which varied from one night, three nights, seven nights (in two studies), and 14 

nights. 

4.3.5 Study quality 

Quality scores across studies on the MMAT ranged from 2 to 4, out of a 

possible four (see Table 1 for study quality and characteristics). Thirteen studies 
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were of higher quality scoring four, 23 studies scored three, and 19 studies 

scored two. Nineteen studies did not report the proportion of responders and in 

five studies, less than 60% of potential participants participated.  

4.3.6 Prevalence of sleep disturbances  

4.3.6.1 Clinically significant cases 

Nineteen studies including 7,026 participants reported the prevalence of 

clinically significant cases of sleep disturbance on validated questionnaires. The 

pooled prevalence was 20% (95% CI 16-24%; see forest plot in Figure 4), and 

heterogeneity was high (I2 = 95%). The prevalence across individual studies 

ranged from 5% to 53%. One of the studies reported only the prevalence of 

daytime sleepiness (Tan et al., 2015) whereas the other 18 studies reported 

both excessive daytime sleepiness and night-time sleep disturbances. When I 

removed this study, it did not markedly alter the pooled estimate (19%; 95% CI 

15-23%).  
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Figure 4: Forest plot of the prevalence of clinically significant 

sleep disturbances in people with dementia living in care 

homes measured by validated questionnaires (ES = effect size)  
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I also conducted a sensitivity analysis by removing six lower quality studies, as 

assessed by the MMAT (Seidl et al., 2007, Ricci et al., 2009, Wetzels et al., 

2010, Castineiras et al., 2012, Chen et al., 2018, Appelhof et al., 2019), but the 

pooled estimate prevalence remained unchanged (20%; 95% CI 15-26%; see 

forest plot in Figure 5). 

 

Figure 5: Forest plot of the sensitivity analysis for the 

prevalence of clinically significant sleep disturbances in people 

with dementia living in care homes measured by validated 

questionnaires 
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4.3.6.2 Symptoms  

Thirty-two studies including 16,503 participants reported the presence of any 

sleep symptoms on validated questionnaires. The pooled prevalence was 38% 

(95% CI 33%-44%; see forest plot in Figure 6), and heterogeneity was high (I2 = 

98%). The prevalence across individual studies ranged from 13% to 86%.  

 

Figure 6: Forest plot of the prevalence of symptoms of sleep 

disturbances in people with dementia living in care homes 

measured by validated questionnaires  
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In the sensitivity analysis, I removed 15 lower-quality studies (Aupperle et al., 

2004, Bidzan et al., 2014, Balzotti et al., 2019, Boada et al., 2006, Chen et al., 

2018, Cheng et al., 2009, Hsieh et al., 2009, Lee et al., 2015, Ozaki et al., 2017, 

Palm et al., 2018, Reuther et al., 2016, Ruths et al., 2008, Seidl et al., 2007, 

Song and Oh, 2015, Wu et al., 2009), and the pooled prevalence increased 

slightly from 38% to 43% (95% CI 36-50%; see forest plot in Figure 7).  

 

Figure 7: Forest plot of the sensitivity analysis for the 

prevalence of symptoms of sleep disturbances in people with 

dementia living in care homes measured by validated 

questionnaires  
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4.3.6.3 Actigraphy 

Five studies including 240 participants reported sleep disturbances as 

measured by a sleep efficiency of <85% on actigraphy. The pooled prevalence 

was 70% (95% CI 55-85%; see forest plot in Figure 8), and heterogeneity was 

high (I2 = 84%). Across the individual studies, the prevalence ranged from 32% 

to 84%. 

 

Figure 8: Forest plot of the prevalence of sleep disturbances on 

actigraphy in people with dementia living in care homes 

measure  
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I removed three studies of lower quality in the sensitivity analysis (Brown et al., 

2015, Kume et al., 2016, Thodberg et al., 2016) and the pooled prevalence 

increased to 82% (95% CI 75-88%; see forest plot in Figure 9).  

 

Figure 9: Forest plot of the sensitivity analysis for the 

prevalence of sleep disturbances on actigraphy in people with 

dementia living in care homes measure 

4.3.6.4 Post-hoc meta-regressions of the effect of study 

characteristics and participant demographics  

In the meta-regressions, I firstly looked at the method of measurement. The 

results showed that the method of measurement employed was a statistically 

significant moderator of prevalence (F2,48 = 16.00, p<0.0001), with estimates of 

prevalence markedly increasing from clinically significant cases, symptoms and 

then on actigraphy. After taking the method of measurement into account, I then 

investigated the effect of age, percentage of females, dementia type 

(Alzheimer’s disease vs mixed/ not specified), publication year, and study 

quality on the estimates of prevalence. The pooled meta-regressions also 

revealed that a higher percentage of males was associated with higher 

estimates of the prevalence of sleep disturbances (t48 = -2.42, p = 0.020), 

though neither year of publication, study quality, the average age of 

participants, or dementia type (Alzheimer's disease vs mixed/ not specified) 

moderated the estimates of prevalence (all p>0.10).  
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4.3.6.5 Publication bias 

I investigated publication bias using funnel plots for each meta-analysis, all of 

which appeared asymmetrical (see funnel plots in Figures 10-12), which could 

indicate publication bias.  

 

 

Figure 10: Funnel plot for studies reporting the prevalence of 

clinically significant cases of sleep disturbances on validated 

questionnaires (ES = effect size, se (ES) = standard error of 

effect size) 



85 

 

 

Figure 11: Funnel plot for studies reporting the prevalence of 

symptoms of sleep disturbances on validated questionnaires  

 

Figure 12: Funnel plot for studies reporting the prevalence of 

sleep disturbances on actigraphy  

4.3.7 Associated factors  

Overall, six factors (staff distress about sleep disturbances, resident agitation, 

psychotropic medications, resident age, resident sex, and dementia severity), 

were tested for association in more than one of the included studies (see Table 

2).  
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Table 2: Associated factors with sleep disturbance (considered in >1 study) 

Factor Measure of 
sleep 
disturbances 

Study Factors investigated for association with sleep disturbances Number of 
significant 
relationships/
times 
measured (%) 

Staff distress 
about sleep 
disturbance 

NPI Aasmul 2016 
(Husebo 2014) 

Nurses and care workers distress (sleep disturbance mean score**)  6/8 (75%) 

Song 2015 Nurses distress (sleep disturbance severity**) 
Nurse distress (sleep disturbance symptoms) 
Care worker distress (sleep disturbance symptoms** and severity**)   

Zwijsen 2014 Staff distress in nurses (sleep disturbance severity,* mean score,* and frequency)  
Resident 
agitation 

NPI Bidzan 2006 Agitation (sleep disturbance frequency* and severity*) 
Agitation – physical non-aggressive (sleep disturbance frequency* or severity*) 
Agitation – verbal aggressive (sleep disturbance frequency* or severity*) 
Agitation – physical aggressive (sleep disturbance frequency* or severity*) 
Agitation – verbal non-aggressive (sleep disturbance frequency or severity) 

13/15 (87%) 

Lam 2006 Incidence of challenging behaviours (Sleep mean score*) 
Frequency of challenging behaviours (Sleep mean score*) 
Difficulty of challenging behaviours (Sleep mean score*) 
Total challenging behaviours (Sleep mean score*) 

Palm 2018 Agitation (Sleep symptoms**) 

Actigraphy  Brown 2015 Agitation – physical non-aggressive (amount of night-time sleep*) 
Agitation – verbal aggressive or non-aggressive (amount of night-time sleep) 

1/2 (50%) 

Psychotropic 
medications 

NPI  Aasmul 2016 
(Husebo 2014) 

Antipsychotics (clinically significant sleep disturbance**)  
Antidepressants (clinically significant sleep disturbance*) 

7/10 (70%) 

Castineiras 
2012 

Antipsychotics (clinically significant sleep disturbance) 

Lee 2015  Antipsychotics (sleep disturbance symptoms or severity) 

Zuidema 2007 
(Nijk 2009) 

Any psychotropic (clinically significant sleep disturbance*) 
Hypnotics/ sedatives (clinically significant sleep disturbance*) 
Antipsychotics (clinically significant sleep disturbance*) 
Anxiolytics (clinically significant sleep disturbance*) 
Antidepressants (clinically significant sleep disturbance) 
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Factor Measure of 
sleep 
disturbances 

Study Factors investigated for association with sleep disturbances Number of 
significant 
relationships/
times 
measured (%) 

 SDI Wilfling 2019 Any psychotropic (sleep disturbance symptoms)  
Resident age NPI Castineiras 

2012 
Age (clinically significant sleep disturbance) 0/3 (0%) 

Suzuki 2017 Age (sleep disturbance mean score) 

 SDI Wilfling 2019 Age (sleep disturbance symptoms)  
Resident sex NPI Castineiras 

2012  
Sex (clinically significant sleep disturbance) 1/2 (50%) 

 SDI Wilfling 2019 Male sex (sleep disturbance symptoms*)  
Dementia 
severity  

NPI Bidzan 2008 More severe dementia (sleep disturbance frequency* or severity*)  2/4 (50%) 

Castineiras 
2012 

Dementia severity (clinically significant sleep disturbance)  

Suzuki 2017 Dementia severity (sleep disturbance mean score)  

Actigraphy Fetveit 2002 
(Fetveit 2006) 

Less severe dementia (duration of night-time awakenings*)  
Dementia severity (% of sleep efficiency) 
Dementia severity (Amount of night-time sleep) 

1/3 (33%) 

* = p<0.05; ** = p<0.001; NPI = Neuropsychiatric Inventory; SD = sleep disturbance; SDI = Sleep Disorders Inventory  
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4.3.7.1 Staff distress 

Increased staff distress was consistently associated with sleep disturbances as 

measured on questionnaires, with three studies finding evidence for an 

association between sleep disturbances and staff distress in both nurses and 

care workers (Aasmul et al., 2016, Song and Oh, 2015, Zwijsen et al., 2014).  

4.3.7.2 Resident agitation 

For residents, being agitated, including subtypes of verbal and physical 

agitation, was also consistently associated with having sleep disturbances 

reported on questionnaires (Bidzan and Marcinkiewicz, 2006, Palm et al., 2018, 

Lam et al., 2006). When measured on actigraphy, having sleep disturbances 

were associated with physical agitation, but there was no evidence of an 

association with verbal agitation (Brown et al., 2015). 

4.3.7.3 Psychotropic medications 

There was consistent evidence for an association of residents being prescribed 

any psychotropic medications with sleep disturbances reported on validated 

questionnaires; however, the evidence for individual psychotropics was mixed. 

In two studies, the prescription of antipsychotics was associated with having 

sleep disturbances (Zuidema et al., 2007a, Aasmul et al., 2016), however, in 

two other studies, there was no evidence of an association (Lee et al., 2015, 

Castineiras et al., 2012). Similarly, antidepressants were associated with sleep 

disturbances in one out of two studies (Zuidema et al., 2007a, Aasmul et al., 

2016). Taking any psychotropic medication was associated with increased 

sleep disturbances in two studies (Zuidema et al., 2007a, Wilfling et al., 2019), 

as were hypnotics/ sedatives, or anxiolytics in one study (Zuidema et al., 

2007a).  
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4.3.7.4 Resident age 

In three studies, the resident’s age was not associated with sleep disturbances 

(Castineiras et al., 2012, Suzuki et al., 2017, Wilfling et al., 2019).  

4.3.7.5 Resident sex 

From two studies, residents sex was associated with sleep disturbances in one 

(Wilfling et al., 2019), with males more likely to have sleep disturbances, but 

there was no association in the second study (Castineiras et al., 2012).  

4.3.7.6 Dementia severity 

The evidence for an association between dementia severity and sleep 

disturbances was mixed, both when measured by questionnaires and on 

actigraphy. On questionnaires, more severe dementia was associated with 

more severe and frequent sleep disturbances in one study (Bidzan and 

Marcinkiewicz, 2008), but there is no evidence of an association in two other 

studies (Castineiras et al., 2012, Suzuki et al., 2017). On actigraphy, less 

severe dementia was associated with an increased duration of night-time 

awakenings but dementia severity was not associated with the percentage of 

sleep efficiency or amount of night-time sleep (Fetveit and Bjorvatn, 2002). 

4.3.7.7 Other factors 

No other associated factor was reported across more than one study (all 

associates reported in Table 3). 
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Table 3: Factors that are and are not associated with sleep disturbances  

Study Type of measure of 
sleep disturbances 

Factors significantly 
associated  

Statistic Factors not 
significantly associated 

Statistic 

Aasmul 
et al 2016 
(Husebo 
et al 
2014) 

Clinically significant 
cases (NPI sleep item; 
clinically significant 
cases)  
 

+ antipsychotics  
+ antidepressants 
+ anxiety  
+ pain  

p<0.001  
p=0.040  
p<0.001  
p=0.032 

- - 

Aasmul 
et al 2016 

Symptoms (NPI sleep 
item; mean score) 

+ staff distress p<0.001 - - 

Bidzan et 
al 2006 

Symptoms (NPI sleep 
item; frequency, severity) 

+ agitation  
+ physical non-
aggressive agitation  
+ verbal aggressive 
agitation  
+ physical aggressive 
agitation   

p<0.05 (frequency); 
p<0.05 (severity) 
p<0.05 (frequency); 
p<0.05 (severity) 
p<0.05 (frequency); 
p<0.05 (severity) 
p<0.05 (frequency); 
p<0.05 (severity) 

+ agitation verbal non-
aggressive subscale  

p>0.05 (frequency); 
p>0.05 (severity) 
 
 

Bidzan et 
al 2008 

Symptoms (NPI sleep 
item; frequency, severity) 

+ dementia severity  p<0.05 (frequency); 
p<0.05 (severity) 

- - 

Bidzan et 
al 2014 

Symptoms (NPI sleep 
item; frequency, severity, 
mean score) 

- - + vascular component of 
AD  

p>0.05 (frequency); 
p>0.05 (severity); p>0.05 
(mean score) 

Blytt et al 
2017b 

Symptoms (NPI sleep 
item; any symptoms) 

- - + cancer  
 

p>0.05 

Brown et 
al 2015 

Actigraphy (amount of 
night-time sleep) 

+ physical non-
aggressive agitation 

p=0.037 + agitation – verbal  p=0.319 

Castineir
as et al  
2012 

Clinically significant 
cases (NPI sleep item; 
clinically significant 
cases)  
 

+ cholinesterase 
inhibitors/memantine 
+ months living in a care 
home 

p<0.05 
p<0.05 

sex  
+ age  
+ dementia severity 
+ antipsychotics 

p>0.05  
p>0.05  
p>0.05  
p>0.05  

Fetveit et 
al 2002 

Actigraphy (sleep 
efficiency, duration of 

- dementia severity  
 

p<0.05 (duration of night-
time awakenings)  

+ dementia severity  
  

p=0.12 (% of sleep 
efficiency); p=0.25 
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Study Type of measure of 
sleep disturbances 

Factors significantly 
associated  

Statistic Factors not 
significantly associated 

Statistic 

(Fetveit 
et al 
2006) 

night-time awakenings, 
amount of night-time 
sleep) 

 (Amount of night-time 
sleep)  

Hsieh et 
al 2009 

Symptoms (NPI sleep 
item; any symptoms, 
mean score) 

AD (vs VaD) p<0.05 (any symptoms) AD (vs VaD) p>0.05 (mean score) 

Lam et al 
2006 

Symptoms (NPI sleep 
item; mean score) 

+ incidence of 
challenging behaviours  
+ frequency of 
challenging behaviours  
+ difficulty of challenging 
behaviours  
+ total challenging 
behaviour score  

p<0.01  
p<0.01  
p<0.01  
p<0.01  

- - 

Lee et al 
2015 

Symptoms (NPI sleep 
item; any symptoms, 
severity)  

- - + Antipsychotics  
 

p=0.508 (any symptoms); 
p=0.406 (severity) 

Palm et 
al 2018 

Symptoms (NPI sleep 
item; any symptoms) 

+ agitation p<0.001 - - 

Prado-
Jean et al 
2010 

Symptoms (NPI sleep 
item; any symptoms, 
mean score) 
 

+ depression  
+ depression (only those 
with moderate dementia)  
+ depression (only those 
with severe dementia)  

p<0.0001 (any 
symptoms);  
p<0.0001 (mean score) 
p=0.002 (any symptoms) 
p=0.005 (any symptoms) 

+ depression (only those 
with mild dementia)  

p=0.114 (any symptoms) 

Song et 
al 2015 

Symptoms (NPI sleep 
item; any symptoms, 
severity) 

+ staff distress in nurses  
+ staff distress in care 
workers  

p<0.001 (severity) 
p<0.001 (any symptoms); 
p<0.001 (severity) 

+ staff distress in nurses 
 

p>0.05 (any symptoms) 

Suzuki et 
al 2017 

Symptoms (NPI sleep 
item; mean score) 
 

- quality of life 
(experiencing minimum 
negative behaviours 
subscale)  
 
 

p=0.000  + dementia severity 
+ age 
+ quality of life 
(interacting with 
surroundings subscale) 

p=0.754 
p=0.074 
p=0.682 
p=0.180 
p=0.631  
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Study Type of measure of 
sleep disturbances 

Factors significantly 
associated  

Statistic Factors not 
significantly associated 

Statistic 

+ quality of life 
(expressing self 
subscale)  
+ impairment in activities 
of daily living 

Tan et al 
2015 

Clinically significant 
cases (ESS; any 
clinically significant 
cases)  

-  - + paracetamol use  
+ opioid use  
+ analgesic load >0-<4  
+ analgesic load ≥4  

p=0.145 
p=0.691  
p=0.553 
p=0.336  

Wilfling 
et al 2019 

Symptoms (SDI; any 
symptoms) 

+ any psychotropic 
medication 
residence at a 
specialised dementia 
care unit  
+ male sex  

p<0.01 
p<0.01 
p<0.02 
 

+ age  
+ care dependency  
Institutional guideline on 
sleep disorders  
+ proportion of nurses 
with special knowledge to 
avoid sleep disturbances 
+ average of nurses’ 
years working in elderly 
care 

p=0.42 
p=0.53 
p=0.50 
p=0.54 
p=0.33 

Zuidema 
et al 2007 
(Nijk et al 
2009) 

Clinically significant 
cases (NPI sleep item; 
any clinically significant 
cases)  
 

+ any psychotropic 
medication   
+ hypnotics/ sedatives  
+ antipsychotics  
+ anxiolytics  

p<0.05  
p<0.05  
p<0.05  
p<0.05  

+ antidepressants  
 

p>0.05  
 

Zwijsen 
et al 2014 

Symptoms (NPI sleep 
item; frequency, severity, 
mean score)  

+ staff distress 
 

p<0.05 (severity)  
p<0.05 (mean score)  

+ staff distress  
 

p>0.05 (frequency)  

Note: ESS = Epworth Sleepiness Scale; NPI = Neuropsychiatric Inventory; SDI = Sleep Disorders Inventory 
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4.4 Discussion  

4.4.1 Summary of findings  

This was the first systematic review and meta-analysis investigating the 

prevalence of and associated factors with sleep disturbances in people with 

dementia living in care homes. I found that the pooled prevalence of clinically 

significant sleep disturbance was 20%; this was less common than having 

symptoms of sleep disturbances of any severity, which occurred in 38% of 

residents. The prevalence of sleep disturbance on actigraphy was much higher 

at 70%. In meta-regressions, the method of sleep disturbance measurement 

was a highly statistically significant moderator of the outcome, and the 

confidence intervals for the different methods did not overlap. It seems that 

actigraphy and validated questionnaires are measuring different phenomena or 

potentially different groups of people living in care homes. 

Also, the percentage of males within a study was important, as a higher 

percentage of males was associated with a higher prevalence of sleep 

disturbances, and this association was also found in one of the individual 

studies (Wilfling et al., 2019). This finding was robust to adjustment by the 

method of measurement. There were a variety of other demographic and 

illness-related factors tested within individual studies for their association with 

sleep disturbances with overall consistent findings for staff distress, resident 

agitation and prescription of psychotropic medications.  

4.4.2 Comparison to previous literature  

4.4.2.1 Prevalence of sleep disturbance  

A previous meta-analysis investigated the prevalence of sleep disturbances 

rated on questionnaires in people with Alzheimer’s disease, most of whom lived 

in the community (Zhao et al., 2016). Of the studies included in the previous 

meta-analysis, most (16/17) measured sleep as symptoms of sleep 

disturbances of any severity, with one study measuring clinically significant 

sleep disturbances. They found a pooled estimate of 39%, similar to the figure 

found in my meta-analysis of symptoms of sleep disturbance in care homes. 
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4.4.2.1.1 Actigraphy versus validated questionnaires  

I found that the prevalence of sleep disturbances varied greatly depending on 

the measurement method, and disagreements between actigraphy and 

questionnaires have been found in previous studies of people with dementia 

living in the community (Most et al., 2012, Mccurry et al., 2006, Singer et al., 

2003, Mccurry et al., 2011, Livingston et al., 2019b). A recent cross-sectional 

study compared reports of sleep disturbances on proxy questionnaires with 

actigraphy in care home residents with and without dementia (Blytt et al., 

2017b). Similar to my findings, they found that 20.5% of residents were 

classified as having clinically significant cases of sleep disturbance on the NPI 

sleep item and that 89.2% of the same residents had a sleep efficiency of less 

than 85% on actigraphy.  

The authors of that direct comparison argue that the large discrepancies in 

rates of sleep disturbance between actigraphy and proxy questionnaires imply 

that care home staff are unaware of many residents being disturbed during the 

night, and people are not receiving treatment when they should be (Blytt et al., 

2017b) but do not discuss the impact of extended time in bed discussed in the 

next section, However, questionnaires report broader sleep disturbances than 

actigraphy, such as daytime sleepiness. 

On the other hand, actigraphy may overestimate sleep disturbances. As people 

get older sleep efficiency significantly decreases, with a 3% decrease every 

decade of age (Ohayon et al., 2004). Therefore, it is possible that the sleep 

efficiency threshold of 85% that was developed for healthy adults (Richards et 

al., 2005, Fetveit and Bjorvatn, 2005, Blytt et al., 2017b, Lacks and Morin, 

1992), may not apply to older adults who have dementia, though it is still used. 

A recently published study in care home residents with dementia instead used a 

lower threshold of a sleep efficiency of <75%, which was found to correspond 

well with sleep disturbances measured on the Sleep Disorders Inventory 

(Hjetland et al., 2020a).  
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4.4.2.1.2 Time spent in bed 

Residents in care homes often spend a long time in bed at night (Harris and 

Grando, 2014, Blytt et al., 2017b), which could also lead to lower sleep 

efficiency with the same quantity of sleep as the period in bed is longer. One of 

the studies mentioned that residents could decide their bedtime, but rising time 

was influenced by the care homes routine (Fetveit and Bjorvatn, 2002), so 

someone going early to bed and then waking before the staff helped them get 

ready for the day could have been classed as sleep-disordered. Additionally, 

spending an extended time in the bed itself often fragments and disturbs sleep 

(Reynold et al., 2014). Similarly, care home residents may spend some of the 

daytime napping, which could also fragment sleep as the nocturnal drive for 

sleep is reduced (Proserpio et al., 2018, Blytt et al., 2018a). Of the five 

actigraphy studies included in this review, three were of lower quality, which 

may also account for some of the differences in prevalence estimates between 

actigraphy and questionnaires.   

4.4.2.1.3 Inclusion criteria of actigraphy studies 

Inclusion criteria for participating in an actigraphy study were generally more 

restrictive than for other measurement methods, which could have biased the 

discrepancies in prevalence between questionnaires and actigraphy. However, 

this potential bias is unlikely to account for the significant differences in the 

prevalence of sleep disorders between actigraphy and clinical questionnaires. 

This is because the actigraphy studies excluded those with severe aggression 

or pain (Blytt et al., 2018a), immobile and bed-bound participants, as they could 

not define rising and bedtime for these people (Fetveit and Bjorvatn, 2002, Blytt 

et al., 2018a), those who had been recently hospitalised (Kume et al., 2016, 

Brown et al., 2015), or who used benzodiazepines within the past month (Kume 

et al., 2016). These populations may have been likely to have had a higher level 

of sleep disturbances so that its exclusion in the actigraphy studies would have 

potentially led to a lower, not higher, prevalence, and therefore the true 

prevalence on actigraphy may be higher.  
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4.4.2.2 Factors associated with sleep disturbance 

4.4.2.2.1 Factors associated with sleep disturbance in meta-regressions 

I found that a higher percentage of men living in a care home was associated 

with a higher prevalence of sleep disturbances in this population. It is unknown 

whether this finding might be associated with concurrent additional 

neuropsychiatric symptoms that might differ between men and women. A 

previous meta-analysis found no sex differences in the prevalence of sleep 

disturbances in people with dementia living in the community (Zhao et al., 

2016). It also found no sex differences in the prevalence of other 

neuropsychiatric symptoms on the NPI. Additional studies are needed to 

examine why men may be more likely to have sleep disturbances. 

I also explored whether age, publication year, study quality and dementia type 

influenced the prevalence of sleep disturbances, though I found that these 

characteristics did not. With dementia type, the accuracy of the diagnoses can 

be unreliable (Goodman et al., 2017) and most of the included studies did not 

specify dementia type, so I compared studies with only Alzheimer’s disease 

compared to mixed or not specified rather than consider each type of dementia.  

4.4.2.2.2 Factors associated with sleep disturbance in individual studies  

Sleep disturbances were associated with increased prescription of 

psychotropics across individual studies. Residents in the studies may be 

receiving psychotropic medication for reasons that could be contributing to the 

development of sleep disturbances, such as anxiety, depression or psychosis. 

Similarly, as studies tended to record what medications were prescribed, and 

not what medications were taken it may indicate the effect of other illnesses on 

sleep but could not causes sleep problems unless the medication was taken. 

Sleep disturbances were also associated with increased agitation, but it is 

unclear if agitation is a cause or impact, or potentially both, of sleep 

disturbances, as well as consistently associated with staff distress as in a study 

published after my review (Wilfling et al., 2020).  



97 

 

4.4.3 Strengths and weaknesses of the included studies  

There was high heterogeneity in the estimates of prevalence across individual 

studies, which may be explained because included studies were heterogeneous 

in several aspects. This may have been because studies were published across 

many years, in different countries with varying admission criteria for care 

homes, and using different study designs. One factor that varied substantially 

was the sample size of the included studies and questionnaire studies often had 

larger samples. Those using questionnaires ranged from 11 to 3482 

participants, to those using actigraphy ranging from 17 to 106 participants.  

Studies also used different measures of sleep disturbances. In one study, a 

small minority (9.3%) of residents with dementia self-reported their daytime 

sleepiness via the ESS (Tan et al., 2015) which may be inaccurate because the 

residents may forget. In all other studies, a care home staff member reported 

sleep disturbances. Some studies had stricter exclusion or inclusion criteria e.g. 

excluding those with a life expectancy of fewer than six months, or only 

including those with clinically significant agitation or those referred for 

management of neuropsychiatric symptoms, which may further explain the 

heterogeneity within the estimates across individual studies. 

4.4.4 Strengths and weaknesses of the review 

This is the most comprehensive systematic review to date on the prevalence of 

sleep disturbances in dementia. I systematically searched three databases and 

contacted the authors of included studies for further papers and additional data. 

I was consequently able to add 16 studies providing unpublished reports of 

prevalence. However, I only included published studies and did not search the 

grey literature. While two reviewers screened all full texts for inclusion and 

agreements were reached by consensus, only one reviewer screened all 

abstracts and titles.  

I had no restriction on language and included nine studies published in 

languages other than English, including Dutch, German, Italian, Japanese, 

Polish, Portuguese, and Spanish, and included studies taking place across five 

continents. 
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A limitation of this review is I only used cross-sectional baseline data from all 

studies; therefore, longitudinal changes in the prevalence of sleep disturbances 

and the causality of any significantly associated factors are unclear. Many 

studies did not adjust for confounding variables in analyses of associated 

factors and studies may have been less likely to report non-significant 

associations.  

4.4.5 Treatment implications of the findings 

The large discrepancy in the prevalence of sleep disturbances between 

methods of measurement revealed by the findings implies a substantial 

difference between these methods in the probability that a given individual will 

be identified as having sleep disturbances. This could have implications on 

whether they are treated or not. For example, actigraphy may be overestimating 

sleep disturbances, and this could lead to care home residents with dementia 

being treated for disturbances that they do not have. This could have further 

implications as hypnotic medications prescribed for sleep disturbances can 

increase risk of falls and other undesirable outcomes in this population (Berry et 

al., 2016), and would have no benefit for those who are wrongly classified as 

sleep disturbed.  

However, questionnaires may be underestimating sleep disturbances in this 

population. For instance, care home staff may be unaware when someone is 

awake if they lie quietly or if not checked on, and therefore residents may not be 

adequately treated for these disturbances that could be negatively impacting 

them. In clinical practice, questionnaires are much more commonly used as 

actigraphy is costly and needs both time and knowledge to accurately analyse 

and interpret the output (Hjetland et al., 2020a).  

4.4.6 Conclusion  

In conclusion, sleep disturbances are prevalent in care home residents with 

dementia, but there are large discrepancies in estimates of prevalence between 

validated questionnaires and actigraphy, which seem to be measuring different 

concepts of disturbed sleep. Sleep disturbances must be measured accurately 
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as identification is necessary for a resident to be treated, as well as 

measurement accuracy being needed to find beneficial future treatments.  

Future research is needed to understand the precision of actigraphy and 

questionnaires in people with dementia. Questionnaires are currently 

advantageous as they are quicker, easier to conduct with more residents, and 

more feasible to measure sleep disturbances in all residents with dementia and 

are clinically important as they measure a phenomenon associated with 

resident’s agitation, being prescribed psychotropic drugs and staff distress. 

Further longitudinal research is needed to illustrate the direction of these 

associations.  

I used the results of my systematic review to inform my qualitative study and the 

analytic plan of the cohort study, discussed in chapter seven. In the next 

chapter, I discuss the methods of my qualitative study (the SIESTA study), to 

inform me further about the effects of sleep disturbance, including how I used 

the associated factors from the systematic review as prompts in the interview 

topic guide. 
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Chapter 5 Methods of the SIESTA study   

In this chapter, I describe the methods of the SIESTA (Sleep problems In 

dEmentia: Interviews with care home STAff) qualitative study I conducted for my 

PhD, including the rationale behind the study, the procedure and how I 

analysed the data.  

A paper discussing some of the SIESTA study results, mainly results on the 

impacts of sleep disturbances, was published in May 2020 in the journal 

International Psychogeriatrics (Webster et al., 2020c) (see Appendix 3 for a 

copy of the published paper), with a commentary on my paper also included in 

this issue of the journal (Blytt and Flo-Groeneboom, 2020).  

5.1 The rationale for the SIESTA study  

There is little qualitative data within the field of sleep disturbances about people 

with dementia living in care homes to answer the questions of how these sleep 

disturbances manifest, what may cause them, what the impact of them can be, 

and how or if they persist. Most previous studies have focussed on night-time 

care practices and management of sleep disturbances, and the causes in 

people with and without dementia living in care homes.  

5.1.1 Previous qualitative studies 

In a study with care home night staff and residents, some of whom had 

dementia, residents spoke about the causes of their sleep disturbances, 

including being checked on in the night by staff and noise (Kerr, 2008). Night 

staff discussed their experiences of difficulties of working night shifts, and the 

impact this had on them (Kerr, 2008). A second study also interviewed night 

staff and residents with and without dementia (Ellmers et al., 2013). The staff 

interviewed focussed on balancing care practices with residents’ sleep 

throughout the night and lack of staffing during the night. Residents spoke about 

what influences their sleep quality including pain, discomfort, physical 

disabilities, and the environment. In both of these studies, the severity of 

dementia in residents who participated is not reported. However, all participants 
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gave informed consent, indicating that their dementia was probably mild to 

moderate.  

A more recent qualitative study used focus groups with care home staff and 

family carers, and informal interviews with night staff, to understand more about 

night-time care practices and how sleep disturbances in residents with dementia 

are managed in care homes (Nunez et al., 2018). One of the themes that 

emerged was the differences between family carers and care home staff as to 

what they thought were the causes of sleep disturbances. The main 

suggestions from care home staff about causes were dementia and 

comorbidities, whereas family carers identified other potential causes like 

environment, medication, being inactive in the day, and early bedtimes. 

However, not all of the care home staff who took part in the study worked both 

day and night shifts and therefore they may not have known how residents lived 

across the 24-hour day.  

5.2 The SIESTA study 

In the SIESTA study, I aimed to interview care home staff who worked a mix of 

day and night shifts to explore how sleep disturbances manifest in their 

residents with dementia, what they think causes these sleep disturbances, the 

impact of sleep disturbances on residents during the day and night, and how 

these sleep disturbances may persist over time. I aimed to use the results to 

inform my analytic plan of the cohort study described in chapter seven.  

I interviewed care home staff only as most residents with dementia living in care 

homes have moderate to severe dementia (Beerens et al., 2014), and they are 

therefore unlikely to be able to accurately answer questions as to whether they 

have sleep disturbances, how these disturbances have changed over a period 

of time, and to what the impact of these disturbances are. I conducted one-to-

one interviews, rather than focus groups, as this allowed staff to give detailed 

accounts of their thoughts and experiences. I used semi-structured interviews 

as it allowed for questions about defined areas to in line with my research aims, 

whilst also being a flexible approach, allowing me to pursue more detail from a 

participant’s response (Gill et al., 2008). 
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My research questions were: 

1. How do care home staff qualitatively describe the manifestation of sleep 

disturbances in their residents with dementia? 

2. How do care home staff qualitatively describe the causes and impacts of 

sleep disturbances in their residents with dementia? 

3. How do care home staff qualitatively describe if and how sleep 

disturbances persist in their residents with dementia? 

5.3 Methods 

5.3.1 Ethical approval 

I gained ethical approval for the study from UCL Research Ethics Committee 

(project number 14289/001) on 8th October 2018 (see Appendix 4 for the letter 

of ethical approval).   

5.3.2 Setting  

I contacted care homes in Greater London who had previously taken part in 

different studies of the overall MARQUE (Managing Agitation and Raising 

QUality of lifE) project (Livingston et al., 2017a, Sampson et al., 2020, 

Livingston et al., 2019a). This included residential or nursing homes and homes 

who are a charity or privately funded. 

5.3.3 Sampling  

I purposively recruited staff from different types of care homes in terms of the 

care provided (nursing or residential), and provider type (privately funded or 

charity sector funded). I also purposively recruited care home staff with different 

socio-demographic characteristics (in terms of age, sex, ethnicity, shift pattern, 

and job role) to ensure a maximum variation of opinions.  

I included care home staff (nurses or healthcare assistants) working directly 

with people with dementia and sleep disturbances, and who either currently, or 

had previously within the past year, worked a mix of day and night shifts. I 

excluded care home staff who were not nurses or healthcare assistants, as I 

wanted staff who provide face-to-face personal care and therefore knew what 
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was happening with residents in terms of their care and behaviour over the 24-

hour day  

I aimed to recruit up to 20 staff members and to stop when I reached theoretical 

saturation; when additional interviews do not add new information to the data 

already collected in the previous interviews (Fusch and Ness, 2015). 

5.3.4 Procedure 

5.3.4.1 Recruitment 

I first contacted care home managers to explain the purpose of the study and 

inclusion criteria of participants and to ask them if I could recruit members of 

their staff. If they agreed, I visited each home, explained the study face-to-face 

to eligible participants, answered any questions, and give them the information 

sheet to take away (see Appendix 5 for the information sheet). I gave at least 48 

hours after this meeting for staff members to decide whether they would like to 

take part before arranging the interview. In each of the care homes, I tried to 

recruit staff, where possible, from across different floors or parts of the care 

home, to ensure different residents were discussed.   

Before each interview, I obtained written informed consent (see Appendix 6 for 

the consent form), including consent to audio-record the interview. Participants 

were made aware that they had the right to withdraw from the study at any 

point, and that they could stop or pause the interview at any point. 

5.3.4.2 Interview  

I conducted the interviews on a one-to-one basis in a private room at each of 

the care homes. The interviews occurred at a time that was most convenient for 

participants and with the care home manager’s permission; mostly whilst 

participants were working a day shift, or occasionally before, after or during a 

night shift.  

I collected demographic information about each participant including their time 

working in the current care home, time worked in care homes in general, role in 

the care home, shift pattern, age, sex, and ethnicity (see Appendix 7 for the 
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demographic form). Each participant received a £20 shopping voucher as a 

token of appreciation for their time in participating. 

I was sensitive to the topics discussed within the interviews, as staff often spoke 

about residents whom they had cared for over several years and whom they 

had seen deteriorate due to their dementia, as well as occasionally speaking 

about residents they cared for who had recently died. Each interview lasted 

between 18 and 44 minutes, with an average interview time of 33 minutes.  

As most interviews were during working hours, occasionally staff needed to 

pause the interview, for example, if another staff member needed them to help 

a resident with personal care. Similarly, as the interviews all took place within 

private rooms of the care home, the interviews were also paused occasionally 

when a resident came into the room because they saw people were in there or 

because other staff needed to get something from the room.  

5.3.4.3 Topic guide  

I used a semi-structured topic guide (see Appendix 8 for the topic guide) that 

reflected the main aims of my qualitative interviews to facilitate discussion. The 

prompts within the guide for potential causes and impacts of sleep disturbances 

come from my knowledge of sleep disturbance from my previous role as a 

Research Assistant on the DREAMS START project (Livingston et al., 2019b), 

and from the associated factors found within my systematic review described in 

Chapter 4 (Webster et al., 2020a). The guide was revised iteratively as and 

when new themes were generated within the interviews. I asked participants to 

focus on three residents with dementia and sleep disturbances who they knew 

well enough to speak about in-depth. During the interview I asked participants 

to talk about each of these residents separately, going through the topic guide 

from start to finish about one resident at a time.  

5.3.4.4 Transcription  

Each audio-recorded interview was externally transcribed by a transcription 

company (Way With Words). Upon receipt of the transcript, I then checked each 

one for accuracy by comparing it to the audio of the interview, which also 

allowed me to familiarise myself more with the data.  
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5.3.5 Patient and public involvement 

The proposal for the SIESTA study, and the whole PhD, was developed with the 

involvement of a dementia family carer, who had the experience of caring for a 

relative with dementia and sleep disturbance and of being involved in the 

DREAMS START study (intervention  for sleep disturbance)  as a patient and 

public involvement (PPI) representative. The SIESTA study materials, including 

the information sheet and a draft of the topic guide, were also reviewed by the 

same family carer when in development.  

5.3.6 Positionality and reflexivity when collecting data  

The definition of positionality is “the recognition and declaration of one’s own 

position in a piece of academic work” (Castree et al., 2013). I approached the 

SIESTA study from a critical realist position, which assumes that there is one 

observable reality, but that the social context and unobservable factors impact 

upon an individual’s perception and experiences of their reality (Willig, 2012), 

which is important in the context of care home research where staff members 

experiences will be influenced by the social and organisational context in the 

homes. 

Reflexivity is the “act of self-reflection that considers how one’s own opinions, 

values, and actions shape how data is generated, analysed and interpreted” 

(Castree et al., 2013). As I have never worked within a care home, only working 

on research studies taking place within care homes, I was an outsider 

researcher, of which there are pros and cons (Burns et al., 2012). As part of my 

reflexivity in the interview process, I made notes after each interview, noting down 

anything I felt was important about that interview in the form of a brief research 

diary (Nadin and Cassell, 2006). I also listened to the recordings after 

transcription, not only for accuracy but also as this enabled me to further revise 

the topic guide and to reflect on initial themes and on how I was interviewing 

participants (Agee, 2009).  
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5.4 Analysis  

5.4.1 Thematic analysis  

I used NVivo 11 to manage the coding and analysis of the data, and thematic 

analysis to analyse the data. Thematic analysis is “a method for systematically 

identifying, organizing, and offering insight into patterns of meaning (themes) 

across a data set” (Braun and Clarke, 2014). A theme is defined as capturing 

“something important about the data in relation to the research question, and 

represents some level of patterned response or meaning within the data set” 

(Braun and Clarke, 2006).  

I decided, with my supervisors, that thematic analysis was the most appropriate 

method for analysis to fulfill  the aims of the SIESTA study. This was because I 

wanted to understand the experiences and thoughts of the care home staff 

members across the dataset, searching for common and shared meanings of 

the causes and impacts of sleep disturbances, with less concern for unique or 

individuals experiences or meanings (Braun et al., 2012, Kiger and Varpio, 

2020).  

Other qualitative analytic methods were discounted as I was not looking at 

discourse or narratives within the data, or because the sample size and sample 

variation I had was not suited to them, such as interpretive phenomenological 

analysis which is focused on individual rather than  shared experiences 

(Pietkiewicz and Smith, 2014, Burck, 2005).  

I used a mix of inductive and deductive approaches, using the raw data of the 

experiences of care home staff to generate the subthemes (Nowell et al., 2017), 

whilst also analysing the data in line with the research questions I was 

investigating, with the overarching themes mirroring my research questions.   

5.4.2 Procedure  

Braun and Clarke (2006) defined the six phases of conducting thematic 

analysis: familiarising yourself with your data, generating initial codes, searching 

for themes, reviewing themes, defining and naming themes, and producing the 

report (Braun and Clarke, 2006). I developed a preliminary thematic coding 
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framework from the first five interviews. For this framework, myself and a 

second coder, Kingsley Powell (KP; Trial Manager within UCL’s Division of 

Psychiatry), independently open coded the first five interviews to identify the 

main themes that occurred in line with the study objectives. The coding 

framework was then discussed with my 1st and 2nd supervisors (GL and SCG) 

and we agreed on a final framework, shown in Chapter 6. KP and I then coded 

each of the interviews independently using the agreed-upon framework, adding 

to the framework iteratively as new themes were generated. We met after we 

had coded every 2-3 additional interviews and reached consensus over any 

disagreements until all data was coded and agreed upon. 

In chapter six, I present my coding framework and then results from my 

thematic analysis of the interview data.  
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Chapter 6 Results of the SIESTA study 

In this chapter, I begin by describing the demographic characteristics of both the 

care homes and the staff that participated in the study. I then describe the 

results of my thematic analysis of the interviews and discuss the results in 

context to previous literature, and the strengths, limitations and implications of 

the SIESTA study.   

6.1 Demographics  

6.1.1 Care homes demographics  

I recruited four care homes from the Greater London area; two privately owned 

and two charity owned. One was a residential care home, and the other three 

provided nursing as well as residential care in the homes. The latest statutory 

inspections by the Care Quality Commission rated three of the care homes as 

good and one as outstanding. All four care homes had taken part in different 

studies of the MARQUE project, including one which had taken part in the 

longitudinal cohort study that I will describe in Chapter 7.   

6.1.2 Staff demographics   

I interviewed 18 participants from four care homes between November 2018 

and May 2019; nine working in privately funded care homes, and nine working 

in charity funded care homes. The sociodemographic characteristics of the 

participants are in Table 4. Of the 18 staff recruited, 16 were women and two 

were men. Five worked in a residential care home, and the other 13 worked in 

care homes providing nursing and residential care. Staff members had worked 

in their current care home for between 1-15 years (median of 5 years), and in 

care homes in general for 1-25 years (median of 6 years). Their median age 

was 38 (range 21-64). Staff varied in terms of their ethnicity and their roles 

within the care homes. Fourteen participants currently worked days and nights, 

and four currently worked nights but had within the past year worked days at the 

care home. I asked those who no longer worked day shifts to focus on residents 

that they knew well when they had worked during the day, rather than for 

example, newer residents who they had not cared for during the day.  
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Fourteen staff members were interviewed during a day shift, two were 

interviewed whilst working night shifts, and the last two were interviewed before 

and after working a night shift, respectively.   

6.2 Thematic analysis  

I developed and used a coding framework to code the data into overarching 

themes and subthemes (see Figure 13 for this framework). I identified five 

overarching themes:  

1. Manifestations and interpretations of sleep disturbances 

2. Causes of sleep disturbances 

3. Impact of sleep disturbances on the resident and others 

4. Management of sleep disturbances 

5. Persistence in sleep disturbances over time 
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Table 4. Sociodemographic characteristics of staff participating 

in the SIESTA study 

Characteristics   Participants 

Sex Male 2 

 Female 16 

Age (years) Range 21-64 

 Median 38 

Ethnicity  Black British African 7 

 Black British 

Caribbean 

2 

 Filipino 3 

 Mauritian 2 

 South American 1 

 White British 1 

 White Other 2 

Time working in the current 

care home  

 

Range 

 

1-15 years 

Median 5 years 

Time working in care 

homes   

Range 

Median 

1-25 years 

6 years  

Role in the care home Care assistant 8 

 Senior care assistant  6 

 Team leader 2 

 Nurses  2 
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Figure 13: Coding framework from staff interviewed in the 

SIESTA study 
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Figure 13 continued: Coding framework from staff interviewed 

in the SIESTA study  
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6.2.1 Manifestations and interpretations of sleep disturbances  

6.2.1.1 Night-time sleep disturbance 

6.2.1.1.1 Awakening at night  

Staff identified and described many sleep disturbances and how they 

manifested in residents they cared for with dementia. Some of the residents 

who were awake during the night did not get up, often due to mobility 

restrictions, but staff saw that they were awake whilst making their hourly 

observations or because they talked or made a noise.  

But from my point of view, when in the night, she’ll be awake 

[for] the whole night. She will just lie there and just be asking for 

the nurse all the time. (9; female care assistant) 

6.2.1.1.2 Making noise  

Residents making loud noises during the night was a common occurrence 

described by staff, with residents shouting out, singing, screaming, calling for 

help, and repetitively pressing their buzzers. However, not all of those who were 

awake in the night and making noise seemed distressed. 

She never sleeps as well, at night-time. Shouting, screaming 

with [in] her language. (4; female care assistant) 

Most of the night she will be saying, “I love you, I love you”… 

Yes, you go there and she’ll say, “happy, happy, I love you, I 

love you”. (12; female care assistant)  

6.2.1.1.3 Hallucinations and delusions  

Some staff members described their judgement that residents were 

experiencing hallucinations and delusions during the night-time. 

So, I went to the room to see and he said to me, “where is the 

person I was talking to?” I said, “there was no one here”. He 

said, “he was here, I was talking to him”. But I think maybe he 

was hallucinating or something. (13; female senior care 

assistant)  
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Then sometimes she gets confused, she sees her mum. 

Sometimes she says that there’s the Scottish people coming to 

kill her family. She is always concerned about her family. (15; 

female care assistant) 

6.2.1.1.4 Getting up in the night 

Some residents often got up during the night and walked around their room or 

the common areas of the home or would sometimes try and go into other 

resident’s rooms.  

He’s walking up and down non-stop. It’s like ten minutes in the 

bed, then he’ll come out, we take him out in the lounge, he 

have [has] a nap little for ten minutes. (1; female care assistant)  

She’s getting up, walking, going to other rooms... Other 

residents say “don’t let her come here. Don’t close my door”, 

because she doesn’t like to close her door, “but, please don’t let 

[resident] come in here, in my room when I’m sleeping.” (4; 

female care assistant) 

Though getting up during the night required some mobility, even those who 

struggled to get up might still try, for example, crawling around the common 

areas of the home instead of walking. 

And then she’ll crawl around into the corridor because she can’t 

walk, but she can shuffle herself around… That goes on for the 

whole night. (15; female care assistant) 

It was also common for some residents to get up in the night and then fall sleep 

in chairs or sofas in the common areas of the homes instead of their bed. Whilst 

up during the night some residents were described as taking objects from the 

common areas. 

She also like, stays in the lounge to sleep, in the chair… and 

then she will go to the room and then when she goes to her 

room she will sleep on the chair. (2; female team leader)  

 



115 

 

They are both hoarders. We were looking for the phones in the 

night. The handsets. And we can't find them. And [one resident] 

has one in the bag and then [another resident] has one in his. 

(2; female team leader)  

6.2.1.1.5 Wanting to go home or doing activities  

Some residents also wanted to go home during the night, for example, packing 

their belongings, being distressed about not being at home, or physically trying 

to leave the home. Furthermore, some residents were active during the night in 

their bedrooms and bathrooms, engaging in activities such as putting their 

belongings in their toilet or sink or removing all of their clothes from the 

wardrobe.   

He also wants to go home, and he keeps asking us, “when’s 

the taxi coming? When I’m going? When I’m going?” And 

because he gets very agitated when you say to him that you’re 

home now, so we… sometimes just go with it and say to him, 

“yes, the taxi’s coming tomorrow morning”. (15; female care 

assistant) 

And then sometimes she’ll take a towel, what she’d do before, 

those paper towels, she would take it, put everything in the 

toilet… She’s busy in the night. She’s a busy woman in the 

night. (11; female senior care assistant) 

6.2.1.1.6 Pattern of sleep disturbances 

For some residents, staff described how their sleep disturbances often followed 

a pattern over several nights, with some nights of good sleep mixed in with bad 

nights of sleep. For some, this fluctuation was described as being very awake 

on some days and very sleepy on other days.  

For three days she will be really sleepy and we are even 

struggling to encourage her to eat because she really appears 

to be sleepy. That’s day and night. And then for around two 

days, four days, the other days she will be really awake days 

and nights. So, it’s like she’s taking all the food when she was 
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on sleepy days. We are calling her routine sleepy days and 

then… active days. (10; female senior care assistant) 

6.2.1.2 Daytime sleepiness and napping 

During the daytime, it was common for residents with dementia to sleep. For 

some, this may be in the form of short naps, whereas for others this involved 

sleeping for hours during the day.  

He’s maybe closing his eyes but he’s not going to bed. He sits 

in the chair, armchair, and he close his eyes maybe for a few 

minutes, but... And we encourage him to have a nap after lunch 

because we know how his night-time [is]. (1; female care 

assistant)  

During the day... He will come for his meals, but then after that 

he will sleep. He is like 80% [of the day] sleeping. I don’t know if 

that is age as well. That’s what he finds comfortable for him. (2 

female team leader)  

Staff thought that some residents napped in the day because they had not slept 

well the night before and were therefore too tired to stay awake all day.  

No, if she’s awake at night-time for even short… Three, four 

hours awake, during the day she catches up. During the day 

she will sleep in the lunch, even though it’s mealtime it’s like 

this. (4; female care assistant) 

A minority of residents were reported as rarely napping, often unless they were 

physically unwell or very tired.  

The only time she naps is maybe she’s not feeling well. If she’s 

not feeling well, she will go to bed at 2 o’clock. (18; female care 

assistant) 
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6.2.2 Causes of sleep disturbance  

Care home staff attributed sleep disturbances to several causes, often 

dependent upon the individual and characteristics such as their dementia, age 

or health, or on external factors in the environment. 

6.2.2.1 Dementia  

One of the main causes discussed was the residents’ dementia, which often led 

individuals to become confused about the time of day and thinking it was 

daytime during the night-time.  

He sleeps only short periods. It's like a few minutes and then 

he’s getting up, he doesn’t know its morning or the evening or 

supper (1; female care assistant) 

And they wake up sometimes at night and say, “when’s my 

breakfast coming?” Then you say, “no it’s not yet because it’s 

still night-time.” (15; female care assistant)  

As dementia progressed this led to an increase in sleep disturbances for some 

residents. 

The behaviour changes so much as the dementia advance, 

they become so challenging physically, verbally and definitely 

their sleeping pattern gets completely disrupted, completely 

disrupted… They don’t know what is day, what is night. (6; 

female senior care assistant) 

Now, since his dementia appeared to be increasing it's affected 

him… He used to sleep well… Now, it’s a couple of hours here 

and a couple of hours there... I think it’s …dementia because 

he’s a young person, he’s the youngest on this floor. (3; female 

team leader) 

However, for some residents, their disturbances did not always increase as their 

dementia progressed. For one resident, a staff member discussed how sleep 
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medications seemed to have less of an effect over time which they attributed to 

their dementia progressing.  

Her sleeping is the same because as I said, she rarely sleeps 

the whole night. And she’s always out and about. Always. (17; 

male senior care assistant) 

She was on something to help her to calm down and sleep… 

But then, as the dementia progressed it didn't seem to be 

working at all. (6; female senior care assistant) 

No, since she’s come, she’s always been quite sleepy in the 

daytime. She likes her own room and she likes to be in bed. So it’s 

the same. (9; female care assistant) 

6.2.2.2 Daytime napping 

Sleeping during the daytime was thought by staff to be a common cause of 

night-time sleep disturbances in residents.  

If you have half an hour, then another half an hour later on, so 

that will affect the night’s sleep… and keep you awake for quite 

long, especially if you don't engage him. (14; male senior care 

assistant) 

I think it’s because he is... sleeping on the day. Of course, at 

night-time, he cannot sleep, because he slept… But that’s him. 

(4; female care assistant) 

For some, there was a complete reversal between daytime and night-time, with 

those who slept all or most of the day then having severely disturbed sleep 

during the night-time. 

The day team will also tell us the same thing as well. Look, so 

and so, and so and so, slept most of the day, so expect that 

she might not… It’s human nature. It’s the same thing because 

if I sleep the whole day, I wouldn’t expect to sleep the whole 

night. (17; male senior care assistant) 
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6.2.2.3 Physical health and pain  

Staff thought some residents experience disturbed sleep from being in pain, 

either because residents were able to self-report this, or from observing them.  

She’ll just be pressing on the bell. Every second she’ll be 

pressing. You go to her... “I need paracetamol...Yeah. I’m in 

pain, I’m in pain.” (16; female care assistant)  

Yes. So, the other one is [resident]. She just started having 

these sleep patterns because she’s saying she’s having a 

sharp pain during the night. When she’s in bed, she’s really 

awake and she keeps asking for help until around three o’clock 

in the morning. (10; female senior care assistant) 

Staff described a range of health problems, some that can commonly occur in 

older adults, as potentially affecting residents sleep. These included urinary 

tract infections, strokes, Parkinson’s disease, use of catheters, and arthritis.   

But that’s like a warning to us that she might be having a urine 

infection because she's been up all night talking by herself and 

then shouting and screaming for no reason at all. (7; female 

nurse) 

It’s lately when she had severe… two strokes and things like 

that. The damage is there. (8; female nurse) 

Some staff commented that some residents who were sleeping badly did not 

eat or drink well during the day, which they thought affected sleep through 

malnutrition, dehydration and constipation.  

I think, nutrition and hydration, you know? More like usually end 

up eating properly during the day, early morning, and you know, 

if they’re not opening the bowel regularly. That may affect the 

sleeping pattern. (14; male senior care assistant) 

Needing to use the toilet in the night was also thought to cause sleep 

disturbance in some residents. Some residents wake up as they needed to use 
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the toilet, and staff recognised behaviours in the night from some residents as 

them not being able to express this.  

In the night-time, yeah. When he sleeps, he doesn’t wake. Until 

maybe he wants to use the toilet. (16; female care assistant) 

Because once you assisted him to bed, shortly after a few 

minutes he’ll start to pace. But there is some because we have 

known him for so long, there are some reasons that we have to 

check why is he starting pacing… And then another thing is if 

he wants to go to the toilet, like to defecate, when to urinate it’s 

okay because he’s already incontinent. But sometimes when 

he’s a bit constipated then… he will pace around… If the pad is 

maybe a bit full already then the moment, we change it then 

he’ll, you know, settle. (7; female nurse) 

Some staff thought that night-time sleep disturbances may be one of the side 

effects of medications residents were taking, or that some medications may 

cause resident’s daytime drowsiness.  

He’s diabetic. I don’t know if it’s also from his tablets… so I’m 

not sure if that is because of tablets, or really, the dementia. (4; 

female care assistant) 

I spoke to his daughter, and [she] said... he was sleeping so 

much during the day is because he had strong medication. 

Then his daughter said, “I’m going to ask them to take that 

away.” (15; female care assistant) 

6.2.2.4 Age  

Getting older was thought to potentially increase sleep disturbances, due to an 

increase in physical health problems, though residents were less likely to get up 

because of their mobility. Some younger residents were more mobile and staff 

described how they were more likely to walk around during the night-time.  

We have another resident, and he’s only 60, he’s a man, and 

he has so much energy. Like, before we even come in the 
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morning, he’s already, like, awake. He’s already lying in the 

corridor. Even in the night-time, he’s still have [has] energy, and 

he’s still walking around in the corridor. He sort of follows you 

everywhere you go. (18; female care assistant) 

Now when she’s awake at night. She never comes out; she just 

talks... Sometimes she’s calling the husband. But now... not like 

before, that coming out and… No. I think it’s the age because 

she’s… Before, when she comes to us, she’s a bit… She’s the 

baby [youngest in terms of age] of the residents. (4; female 

care assistant) 

6.2.2.5 Feelings and psychological 

Many sleep disturbances were attributed to resident’s feelings, such as 

loneliness, anxiety and boredom. Some residents were thought to miss their 

families, in particular their spouses, more during the night-time.  

But I think for him as well at nights he’s alone. He’s lonely 

because his wife brought him here and left. (1; female care 

assistant) 

It’s just probably after the husband passed away. You know, 

sometimes they get that connection. So, from that time, I think, 

she start[ed] having some changes in her sleeping. (17; male 

senior care assistant) 

For some, staff thought residents whose mind seemed active at night struggled 

to sleep. Having an active mind or missing someone was sometimes linked to 

agitated behaviours during the night-time. 

Yes, because they worry about something. If you go to the past 

history and… who they are looking for exactly, and you can see 

the face, like they… try to cry. (14; male senior care assistant) 

And because she's agitated, she can't actually switch off the 

brain to go to sleep… She can't rest. (6; female senior care 

assistant) 
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Sometimes residents worried about particular issues during the night-time such 

as where they were, or problems related to their physical health. Staff also 

thought that some residents were particularly worried about dying during their 

sleep or dying alone.  

She wasn’t really sleeping obviously… Yes, because she will 

be screaming and shouting and then you will... say, “there are 

people next door”... She doesn’t want to know. She said, “I 

don’t care. I’m going blind. Why would I care about other 

people?” (6; female senior care assistant) 

No, he likes some people coming to check on him. He says, 

“remember to come and check on me every 30 minutes to see 

if I’m still here.” (12; female care assistant) 

Some residents appeared more frightened during the night-time because the 

home is a lot quieter and darker or they are alone at night-time.  

I think maybe she’s frightened... she doesn’t want to go near 

the room. She sees the room, she gets to the door, she doesn’t 

want to go there. (13; female senior care assistant) 

Because sometimes, some of them hate darkness. (13; female 

senior care assistant) 

6.2.2.6 Environment  

The environment in the care home was thought to be a potential cause of sleep 

disturbances. For example, the lights in the corridor and noise from other 

residents and staff interfered with the resident’s sleep.  

We leave the light in the corridor, it can be dimmed sometimes, 

but we can’t really have it totally pitch black. And they 

[resident’s family] wanted the lights off with her... we can’t really 

comply to that request. (7; female nurse) 

Because the [resident in the] opposite room is the same like... 

“Aaaahhh”, he’s singing, singing. So, I do not know if it’s the 
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noise that can disturb her or dementia, but I don’t think its 

dementia because she’s sleeping [sometimes]. (4; female care 

assistant) 

For some, the time of year made a difference, due to the long dark nights in 

winter or the heat in summer. For one resident, staff described that their sleep 

had recently been changed due to the clocks going back or warmer weather.  

Before he used to have a good sleeping pattern but we’ve 

noticed since the clocks were changed he’s... sleeping more 

during the day than at the night, and, also, we don’t know 

whether it could be his medication but the doctor said it... 

shouldn’t, affect his sleep pattern. (3; female team leader)  

So, the heat in summertime, that makes him uncomfortable so 

he will scrunch up his pillows in his duvet and throw them on 

the floor... maybe a few times each night. (9; female care 

assistant)  

6.2.2.7 Other  

Staff thought that if residents slept badly in the first few months of moving into 

the care home it may be because they were getting used to their new home and 

feeling unsettled at night.   

Yes. Initially, we thought, in the first few weeks of her 

admission, it could just be because it’s a new place. But we’ve 

noticed [it is] just her sleep pattern, it has some change. (7; 

female nurse) 

Staff also thought that what residents had done during their lives could make a 

difference in how they sleep. For example, if they had always been an active 

person they would sleep badly because they were not as active, or people who 

worked night shifts would sleep badly at night.  

With him, he’s also restless at night. He will sleep during the 

day, but not at night-time… he’s also an active person… he 

plays golf. (17; male senior care assistant) 



124 

 

And I think it depends what the job they used to do, because 

some of the people, they used to work nights… Like during the 

night, they’ll be thinking, like, I need to go to work. (18; female 

care assistant) 

6.2.2.8 Causes are difficult to know   

Staff would describe how it was sometimes difficult to understand what the 

causes are, as they do not know what is going on in someone’s head if they are 

unable to express wants or needs.  

I don’t know if it is age. I don’t know if it is dementia. I don’t 

know if it is just his body. It is hard to understand what he is 

actually feeling. It’s quite hard to understand why, what exactly 

it is. (2; female team leader)  

I think it’s very hard when you don't know, you can't read 

someone’s mind, and you don't know what is going on in their 

head. And the only thing you can take is what they’re saying or 

how they’re reacting and everything. Or maybe the body 

language too and everything... It’s very difficult to know what is. 

(18; female care assistant) 

For many residents, staff needed time to work out potential causes, especially 

for new sleep disturbances. Staff described how it was often difficult to work out 

the causes, particularly when there may be multiple reasons for disturbed sleep, 

and when strategies aimed at the causes do not work. 

It could be the dementia itself or it could be the change of 

medication. It could just be them combined, I'm not sure. It’s 

hard to know until maybe next week or a few days go by. (9; 

female care assistant) 

It’s just that her sleeping pattern just varies. We just can’t 

understand why she doesn’t sleep. But as I said, we monitor for 

pain, we give food in case she’s hungry and things like that. But 
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I don’t think of anything else that we could put to her. (13; 

female senior care assistant) 

6.2.3 Impact on residents with sleep disturbances as well as others  

Staff described that sleep disturbance in most, but not all, residents impacted 

negatively on the resident. They also had an impact on other residents, on staff, 

and occasionally on relatives.   

6.2.3.1 Impact on the resident with sleep disturbance 

Overall, all staff members interviewed described negative impacts on most of 

the residents themselves whose sleep was disturbed, with most of the impact 

during the daytime after a bad night of sleep.  

So that’s how I know when they don’t sleep well at night, it 

really affects them during the day. (13; female senior care 

assistant)  

6.2.3.1.1 Behaviour and mood 

One of the main impacts on residents from having disturbed night-time sleep 

was the effect on their behaviour or mood the next day. Staff described how 

residents might be more agitated and aggressive the next day if they have not 

slept well, often comparing their behaviour to when they slept well or to other 

residents with dementia who sleep well.  

When she have [has] enough sleep, she’s always calm. But 

when she doesn't have enough sleep, she’s always very, like, 

angry, very annoyed with every single small thing. (18; female 

care assistant)  

But I have observed, the one that doesn’t sleep has got 

challenging behaviours. (6; female senior care assistant) 

Some staff had observed that lack of sleep was linked to residents becoming 

more physically aggressive the next day. Staff had also observed that residents 

may be more verbally aggressive or may refuse personal care.   
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I think because she had a bad night, she can even bite you. 

Yesterday she gave me a scratch. (5; female care assistant) 

During the day, when he doesn’t sleep in the night, sometimes 

we will say to him “[resident], you need personal care, can we 

help you?” He will say “no.” (11; female senior care assistant) 

6.2.3.1.2 Sleeping during the daytime 

People with sleep disturbances often said they felt tired the next day and used 

the daytime to catch up on sleep. This could then lead to night-time sleep is 

further disturbed.  

But he’s catching up the sleep, during the day. Of course, he 

will complain that he’s tired. I think that’s the effect of not 

sleeping completely, the rest. (4; female care assistant) 

Generally, when a resident sleeps too much in the day, it will 

affect the night... So, during the night, they don’t want to sleep 

because they already slept during the day. (13; female senior 

care assistant) 

For some being sleepy affected their ability to communicate and interact with 

others how they normally would, or their motivation to do activities.   

She communicates a lot. When she's not feeling sleepy you 

can talk to her. But if she's sleepy, no. (5; female care 

assistant) 

If you're not sleeping… you don’t want to be participating in an 

activity for long... She couldn’t actually sit down to do a whole 

activity. (6; female senior care assistant) 

Being asleep during the daytime was often discussed as increasing a resident’s 

risk of becoming dehydrated and missing meals. Some residents would be 

drowsy or fall asleep whilst eating, and this increased the risk of choking.  
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So, during the day, she’ll be sleeping instead of eating… if she 

doesn’t eat, she’s going to be dehydrated and she’ll just go 

down. (11; female senior care assistant) 

She's at risk of choking when they’re too drowsy. (7; female 

nurse) 

Missing meals also have implications on weight and health conditions such as 

diabetes. Sleeping during the day could also stop residents from taking their 

medication, including covert medications.  

Especially if the person is diabetic, you have to get them up to 

have something to eat and things like that. (13; female senior 

care assistant) 

Because you know in the morning, he’s going to be sleepy and 

he’s not going to eat. And he’s on covert medication and… to 

make sure he has taken the medication covertly, he has the 

food. (8; female nurse) 

Being sleepy during the day for some residents also led to an increased risk of 

falls, or residents being less able to move. 

She was sleeping while she was walking and she fell. (5; 

female care assistant) 

But when she’s on sleepy days, she needs to be hoisted. (10; 

female senior care assistant) 

6.2.3.1.3 Other potential impacts of sleep disturbances 

Sleep disturbances also had other physical effects. For example, pacing during 

the night was described as increasing weight loss for one resident, and sleeping 

on chairs instead of their beds could result in swollen legs. 

Pacing, day and night, since he is not sleeping well. So, he’s 

like using much energy and that contributed to the weight loss. 

(7; female nurse) 
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She doesn’t sleep in her bed and her legs swell sometimes. (2; 

female team leader)  

6.2.3.1.4 No impact or positive impact  

In a small number of residents, staff members did not think sleep disturbances 

had affected the individual resident.  

If you look at her face, she looks like she’s been sleeping all 

night.  And, in fact, she probably got two or three hours sleep 

the whole night. (12; female care assistant) 

She’s actually very alert the whole time and she’s eating and 

drinking. It hasn’t really affected her. She seems to be coping 

really well. (9; female care assistant)  

Though increased aggression was often thought to result from poor sleep in 

many residents, for some sleep disturbances did not lead to aggression.   

She’s not even aggressive or anything like that so, no, her 

behaviour is fine. (12; female care assistant) 

Even though he is not having a complete sleep sometimes, he’ll 

never be aggressive. Never. (4; female care assistant) 

6.2.3.2 Impact on other residents  

All staff reported impacts on other residents from being disturbed by those with 

sleep disturbances, often by noise. Also, noises from sensor mats and call bells 

going off awakened other residents.   

So, it’s quite difficult because her voice is too loud and then it 

surely disturbs everyone. And now that we have [resident] it 

could be worse because [resident] knows this is her house if 

you’re not invited you should leave. And if she can hear 

someone, unfamiliar voice, then there's a problem. And if 

[resident] will say: “Shut up, keep quiet.” [Another resident] will 

answer back. So, it’s like a fight between, you know, two ladies 

in different rooms. (7; female nurse) 



129 

 

She sleeps opposite a lady whose door is open and because 

the call bell is opposite the lady’s door if there’s a lot of buzzing 

it does disturb her a bit. (3; female team leader) 

Sometimes residents with sleep disturbances would open the doors of or go into 

the rooms of others who were sleeping.  

He did manage to get into one of the resident’s rooms at night-

time, which frightened the person. (17; male senior care 

assistant) 

But he used to walk around in the unit and opening other 

people’s doors. And also, shouting a lot, you know, disturbing 

the rest of the service users. (14; male senior care assistant) 

6.2.3.3 Impact on care home staff  

All staff reported the impact they felt from caring for residents with sleep 

disturbances, particularly when the resident in question disturbed and woke up 

other residents.  

When she wakes them up… you’ve got to attend to them [all]. 

Maybe one person will visit… and the other will be calling 

“Nurse, Nurse.” And then some of them that can walk, they’ll 

just open the door, who is that? And then just slam the door. It’s 

really stressful. (11; female senior care assistant)  

Staff described how dealing with those who had sleep disturbances made them 

feel guilty for not being able to provide care for others at the same time, or how 

all staff would be busy caring for different residents with sleep disturbances with 

none free if needed.  

And sometimes it’s very hard to give every single person the 

same caring, because sometimes you have to spend a lot of 

hours with one of the residents. And it’s always so difficult 

because you want to share yourself to different places... and 

sometimes you still feel guilty because you're trying to help 

everybody. (18; female care assistant) 
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Having residents up during the night-time meant staff had less time to do other 

tasks often assigned to night staff, such as updating care plans.  

But with that kind of situation, I have to stop whatever I'm doing 

and attend to her… So, if I do night, I always get time to update 

my care plans. But because of that situation, I don't get that 

time. (5; female care assistant)  

Staff also described how residents being up in the night was tiring, both from 

what they had felt personal but also observing their night colleagues when 

arriving in the morning.  

So, every time she comes out, we had to keep an eye on her. 

And you can imagine, she’s wandering throughout the night. It 

gets very tiring as well. (6; female senior care assistant) 

You would really know because first thing in the morning as 

soon as I arrive... you can really see in their face that they are 

really tired. (7; female nurse) 

6.2.3.4 Impact on relatives 

The impact of sleep disturbances on the relatives of those with disturbed sleep 

was also mentioned in a few interviews. Relatives were concerned by the 

change in the person’s sleep pattern and the subsequent effect on their 

behaviour, and, in one case, had been disturbed by their relative using the 

telephone to call them during the night.  

Even the family... are concerned with the reverse pattern he’s 

had, it’s something unusual to them as well. (3; female team 

leader) 

He used to call to his wife every night, all... during the night… 

she said, just take the phone away from him. In the morning he 

wakes up, we give [the] phone back and that's it. Because wife 

can't sleep as well at night. So, she will start complaining. (1; 

female care assistant) 
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6.2.4 Management of sleep disturbance  

Management of sleep disturbances ranged from prevention strategies during 

the daytime, through using sleep medications when suitable, to strategies in the 

evening to promote good sleep and strategies in the night-time to manage when 

a resident was up and awake. Staff described common barriers to managing 

sleep disturbances.  

6.2.4.1 Strategies in the daytime to prevent night-time sleep 

disturbances and manage daytime napping 

To prevent night-time sleep disturbances, staff tried to ensure that residents ate 

well during the daytime so that they would be less likely to wake for food in the 

night. Staff also tried to keep residents active during the day to promote good 

sleep at night.   

The night staff, they appreciate it when we keep him up and 

give him drinks and snacks rather than them having to get him 

up and then put him back to bed. It works out better. He sleeps 

more in the night-time. (9; female care assistant) 

I’d say now he sleeps really well because he’s active during the 

day. We’re walking him a lot so he’s getting a lot of exercise. (9; 

female care assistant) 

The activity was also used to encourage residents to stay awake, and staff tried 

to reduce residents napping where possible.   

And we also tried to lessen the sleep they have during the 

day… Like, say maybe two hours. That would be fine, yeah, or 

an hour a nap. Because they just need to rest. (7; female 

nurse) 

We try our best when they don’t sleep well at night... to put 

them in bed, even for two hours to get a little rest after their 

meal. And then we can take them back out and have some 
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form of activity with them. So, when the night comes now, they 

are able to sleep at night. (13; female senior care assistant) 

6.2.4.2 Sleep medication 

Staff described how sleep medication may be considered to help those who had 

more severe sleep disturbances, however, the impact of the medications 

themselves in terms of the side effects they had, as well as their efficacy, was 

also discussed. For some residents, sleep medications seemed to only work 

some of the time or on a short-term basis as would be expected when they 

develop tolerance to them.  

The medication will be working by then. So, it will help her to 

sleep but sometimes, it really works and another time, it doesn’t 

work. (13; female senior care assistant) 

He keeps asking the same thing. For him, it’s... “I can't sleep, I 

can't sleep. I want sleeping pill. I can't sleep.” He was on a 

sleeping pill before, but I think it stopped working so they 

stopped it gradually, weaned him off it. (2; female team leader) 

For some, it did not work at all and even seemed to make their sleep 

disturbances worse.  

They put him some medication but this medication makes him 

worse. He start[s] to be like upset, like he wants pension, like 

calling daughter all the time. Make him even worse, and then 

he stops sleeping even 24 hours. (1; female care assistant) 

Lots of staff were aware of the potential side effects of sleep medications, 

including the risks to consider when prescribing them, including age, mobility, 

and any health problems.  

And since he’s pacing during the day and also at night it’s not 

really advisable for us to give him some sleeping tablets. It was 

suggested before but then no, because he’s really quite mobile. 

So, it’s a no no for us to give him something that will make him 

too drowsy. (7; female nurse) 
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He was referred to this GP to see whether we can put him on 

any kind of sleeping aid tablet. So, as I say that it was based on 

all his physical aspect, age aspect, I mean, current health 

issues, etc., it wasn’t recommended. (6; female senior care 

assistant) 

6.2.4.3 Strategies to promote good sleep in the evening  

In the evening, staff would promote good sleep hygiene, such as ensuring 

bedrooms were quiet and dark. They would also sometimes give residents food 

just before bedtime, to ensure residents were not hungry, in the hopes this 

would help them fall to sleep easier. 

We try to be quiet, to make him quiet, like switch off all the 

lights, like no doors open, windows closed, he likes in dark. (1; 

female care assistant) 

Well with her sleep problems, sometimes if… We've noticed 

that if you give someone food and they’ll feel full and satisfied 

so they can just easily go to sleep. Or sometimes warm milk. (7; 

female nurse) 

They sometimes showed residents that it was night-time as it was dark outside. 

They would ensure that residents felt comfortable and settled before they were 

left to fall asleep, and may give them a warm drink as part of this comfort.  

We always try and tell and show him the time and say, “its 

night-time.” We draw the curtain and say, look its pitch dark 

outside. (3; female team leader) 

We give them a drink every night before they do to bed… So, 

we give them a drink and we wash them and we settle them so 

we try to make them comfortable. (12; female care assistant) 
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6.2.4.4 Strategies to manage in the night-time  

6.2.4.4.1 Food and drink 

Food was often given to residents who were awake in the night, as staff thought 

residents may be awake due to hunger and food may help them fall asleep, 

particularly for residents who did not eat a lot during the daytime. Cups of tea 

were also commonly given to residents in the night-time, and this was rarely 

decaffeinated. 

He gets very tired during the day, and he doesn’t eat well 

during the day, either. That’s why at night, what we try to do is, 

we always have a lot of sandwich. Every time he pass[es], just 

go, and then he’ll grab one. Because during the day, he doesn’t 

eat much. It’s like, he’ll sit in the dining room chair and you see 

him, he’s sleeping. (15; female care assistant) 

Yes, we just kind of say, “we’re going to get you a cup of tea. I 

know you’ll have a cup of tea, you would love that.” And they he 

say[s], “yes, yes, I would love that.” So, we know which 

technique works best for them. (6; female senior care assistant) 

Giving residents food and tea was sometimes counterproductive as then 

residents would wake in the night-time as they had become used to eating and 

drinking frequently at night, ate little during the day and were hungry at night.  

She’s awake in the night, asking for a cup of tea, asking for 

biscuits, asking for food. (11; female senior care assistant) 

6.2.4.4.2 Comfort and company 

Comfort and a cup of tea were often used together, with staff using the time that 

the resident was drinking their tea as an opportunity to provide them with 

company during the night-time.  

You come and chat with the person, at night, having a cup of 

tea together, giving something like that. So, it’s all like building 

a relationship. (14; male senior care assistant) 



135 

 

Staff would reassure residents who awoke in the night that staff were there for 

company and that everything was okay. When residents were awake and up 

during the night, staff would tell them that it was night-time, and time to sleep. 

We encourage him, we reassure him. I said, “everything is fine. 

Your family are fine, you don’t need to worry.” So, we do look 

into techniques, of de-escalation technique as well, to reassure 

him, to encourage him to go to sleep. It doesn’t really work but 

at least you’re trying your best. (6; female senior care assistant) 

We’re just trying to tell her that it’s the night-time. She need[s] 

to sleep, or “do you want to go to sleep?” (18; female care 

assistant) 

6.2.4.4.3 Going along with what the resident wants to do 

Additionally, when residents got up during the night and went outside of their 

rooms and into the common spaces, staff would try to guide them back to their 

rooms and into their beds. When staff felt that residents would not be able to go 

back to sleep straight away, and may become agitated, they went along with 

what the person wanted to do, for example, playing games of golf or cards, or 

helping them to shave or pack because they wanted to go home.  

Sometimes you have to encourage her to go back to sleep. 

She'll tell you “no, I'm fine here.” You take her back and she will 

come back. (5; female care assistant) 

He likes to play golf. Sometimes during the night, you find us 

playing golf with him because he’s not sleeping. (15; female 

care assistant) 

Staff would also walk around the home with residents who were up and agitated 

or seemed to have lots of energy, to make them feel tired again and to manage 

their agitation. For some residents who became agitated in the night, staff would 

also work with their families to figure out strategies to manage this.  

She’s getting up all the time, throwing the legs over, so the best 

thing to do sometimes when she’s really agitated and unsettled 
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is to take her for a walk around the unit so she can get a little bit 

more exhausted. (12; female care assistant) 

We found that for him, it works better to say, “the taxi’s coming 

tomorrow morning, or your wife’s coming tomorrow morning 

with the dog, and you guys are going to go home together 

because the cars at the mechanic”. Because that’s what his 

wife told us to say. She said because he always was very fussy 

about his car. (15; female care assistant) 

6.2.4.4.4 Assessing and manage pain and discomfort 

Staff knew it was common for residents to be in pain during the night or 

discomfort from needing to urinate and would monitor for this and subsequently 

manage pain and discomfort.   

But anyway, if she will keep saying that she’s got sharp pain, 

we will call the nurse because they know better how to reassure 

them and if they need any medication or the painkillers. (10; 

female senior care assistant) 

This is why I always tell the carers that, including myself, if 

because of wandering about, can we just direct him to the 

toilet? And then, see… So, most of the time also, it will solve 

the problem. (17; male senior care assistant) 

6.2.4.4.5 Monitoring residents 

Staff would monitor if residents were awake or up with regular checks, often 

hourly. For some residents who were felt to be at risk if they walked around the 

home at night, staff had a plan in place where a member of staff sat outside or 

near the resident’s room and therefore would be able to monitor if they were up 

quite quickly.  

So, we just keep on checking if she’s sleeping now, or what 

she’s doing... So, we just keep on checking if she went back to 

sleep, or she’s still… Oh, she’s awake for how many hours? 
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Oh, she went back to sleep. So, we’re just checking. Staff just 

check until early in the morning time. (4; female care assistant) 

No, because we have a carer that will sit outside her door and 

waits in the corridor. She will come to you, first of all, so she 

doesn’t wander. (9; female care assistant) 

Sometimes telecare, in particular sensor mats on the bed or next to the bed on 

the floor, were used to monitor when residents were getting up, particularly for 

residents at risk of falls. Telecare would also be used to monitor residents who 

commonly got out of bed at night and disturbed others.   

So, we always had a bed sensor around. So as soon as he 

moves, the bed sensor is triggered. So, when you see him... 

he’s already sitting on the edge of the bed by the time you 

reach his room. (6; female senior care assistant) 

Yes. And then, he did manage to get into one of the resident’s 

rooms at night-time, which frightened the person. But now… we 

put [in] a sensor mat. So, whenever he gets up it alerts the 

team, then we can quickly go in there before he goes out. (17; 

male senior care assistant) 

6.2.4.5 Barriers to managing sleep disturbances  

There were often barriers to using strategies to manage these disturbances. 

Staff would know that residents needed to stay awake in the day to sleep well at 

night but often found it hard to encourage and keep people awake.  

We try to keep him awake but it’s no chance. You can't. He just 

sit[s] down and he’s too tired and he close his eyes. So, maybe 

that's as well his problem. (1; female care assistant)  

Staff found it difficult during the night to encourage residents to go back to their 

rooms and back to bed to try to sleep. Staff also found it difficult to understand 

what residents needed or wanted during the night-time when they were unable 

to communicate.   
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If he doesn't want to go to his room, we just have to leave him 

because we just don't want him to kick you or hit you. So, 

whenever he's sleeping in the chair, and you try maybe, “go to 

your room”, one, two, three [times]. He says, “no.” We just have 

to leave him. (5; female care assistant) 

It’s kind of hard to understand really what she wanted. Because 

she couldn’t really express every time that this is what I want 

because after a few minutes there’s another thing. So, they 

don’t know what causes the agitation at night. (7; female nurse) 

Due to their dementia, some residents did not understand why staff were trying 

strategies or why they wanted them to sleep, as they did not recognise that it 

was night-time.  

So, it’s difficult in a sense that he can’t really understand why 

we want him to stay in bed. (7; female nurse) 

Occasionally for some residents, their families were a barrier to staff from 

putting strategies into place.  

Always go to bed in the afternoon because the son is always 

complaining, “my mum is not comfortable. She has to go to 

bed.” So sometimes exactly after lunch, he'll want his mum to 

go to bed. (5; female care assistant) 

So, the nurse told us that we should reduce the wine in the 

daytime. Yeah. Because it’s making him sleep less in the night. 

But when his children comes [to visit], her daughter, when she 

comes, she brings some from the house. (16; female care 

assistant) 
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6.2.5 Persistence or changes in sleep disturbances over time 

Some residents always had disturbed sleep, but others had sleep disturbances 

which got worse or better over time, and some frequently changed from 

sleeping well to sleeping badly.  

6.2.5.1 Before they moved into the care home  

Occasionally staff would describe what family members told them about how 

residents had slept before they moved into the care home.   

Before she came here, the daughters were saying she was like 

that. During the night, she doesn’t sleep, she packs all her 

clothes. I think it’s because of the dementia. (11; female senior 

care assistant) 

According to the daughter, there would be occasional times that 

she will really have sleepless nights but it’s not every time. It’s 

just an occasional incident. (7; female nurse) 

6.2.5.2 Persisting sleep disturbances  

For many residents, sleep disturbances seemed persistent, with little change 

over the whole time the staff member had worked with them.  

The sleeping is still the same... she rarely sleeps the whole 

night. And she’s always out and about. Always. That’s [resident] 

for you. (17; male senior care assistant) 

We were very lucky if, oh, he’s in there [the bedroom]. Oh, he 

slept in bed. When we come in the morning, the handover will 

say that “oh, [resident] slept in bed for how many hours. Oh, 

wow, that’s it.” (4; female care assistant) 
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6.2.5.3 Disturbances change all the time 

For some residents’ sleep, disturbances would fluctuate regularly, changing 

from sleeping well to being disturbed.  

I wouldn’t say got worse because you have times when she will 

sleep and you have another time when she won’t… It’s not like 

every night she doesn’t sleep. It changes all the time. (13; 

female senior care assistant)  

Yes, when she came here, there was a time that she had a fall. 

And when she came back from the hospital, she was sleeping 

well. And then when she recovered, she became worse than 

before. (10; female senior care assistant) 

6.2.5.4 Sleep disturbance getting better  

For some residents, overtime staff had noticed had their sleep did seem to get 

better.  

Now she’s quiet, so I don’t know how it changed. That every 

night, and now no, she goes to sleep, goes to bed. (4; female 

care assistant) 

Not as much. He’s more settled, yes. He’s happy. It’s nice and 

if he does get unsettled, you just go and let him know and then 

just to lay him gently back down. If he gets up again, you just 

do the same. It’s just like a pattern. (9; female care assistant) 

6.2.5.5 Sleep disturbance getting worse 

For many of the residents whose sleep was currently disturbed, staff would 

describe how they had once slept well.  

He used to sleep well, he used to sleep throughout the night, 

yes.  Now, it’s a couple of hours here and a couple of hours 

there. (3; female team leader) 
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But now, it’s getting worse. He doesn’t sleep. During the day he 

sleeps and then during the night, sometimes he’ll just read a 

newspaper because he has a paper delivered to him. (11; 

female senior care assistant) 

Often the change was gradual over time from sleeping well to sleeping badly.  

It was gradual. It wasn't straight away; it’s been gradual, yes. 

It’s come like this, but yes, it’s a different experience. (14; male 

senior care assistant) 

And as it was advancing more and more, she couldn’t sleep at 

all. So, she lost that completely. She would lie down just for five 

minutes and then she's out of bed. Yes, it was gradual... It 

started from a good night’s sleep into just a couple of hours and 

into really not at all. (6; female senior care assistant) 

6.3 Discussion  

6.3.1 Summary of findings 

6.3.1.1 Manifestation of sleep disturbances  

In my qualitative study of care home staffs’ descriptions of sleep disturbances in 

residents with dementia and their causes and consequences staff covered a 

wide range of sleep disturbances. Most disturbances occurred during the night, 

and included awakening, making a noise, getting up and walking around the 

home, hallucinations and activities such as picking up and moving objects, 

getting dressed or trying to leave the home. Staff often described how residents 

would sleep a lot in the daytime, with some residents sleeping on and off for the 

whole day.  

6.3.1.2 Causes of sleep disturbances  

Staff described a variety of potential causes of sleep disturbances, including 

daytime sleepiness which was thought to be a cause of disturbed sleep at night, 

or at least to exacerbate this. Other causes commonly suggested by staff were 

the resident’s dementia, physical health and pain, feelings, and the 
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environment. However, staff often described how it was difficult to know the 

causes and often thought multiple causes interacted to cause the disturbances.  

6.3.1.3 Impact of sleep disturbances  

I found from synthesising the interview data that sleep disturbances had a wide 

range of impacts, including potential behavioural and physical impacts on 

residents with dementia. Despite the resident not necessarily remembering their 

sleep was disturbed, and being able to sleep during the day, so theoretically 

catch up on sleep if they were tired, care home staff reported sleep 

disturbances to negatively impact not only the resident themselves but also 

other residents, staff and occasionally their relatives. Residents were often 

more irritable the next day, more likely to refuse personal care and less likely to 

want to take part in activities. They were often described as being more agitated 

or physically aggressive when they had not slept well, either compared to their 

behaviour after a good night’s sleep or to residents who always slept well. Staff 

assumed that the agitation was caused by sleep disturbances, but the direction 

of causation is unknown, and both agitation and sleep disturbances may 

reinforce one another. 

6.3.1.4 Management of sleep disturbances 

Staff used a range of strategies to manage sleep disturbances. Firstly, they 

would try to prevent night-time sleep disturbances by ensuring that in the 

daytime residents ate well and were active and napped as little as possible. 

Strategies to promote good sleep in the evening included good sleep hygiene, 

such as ensuring a dark and quiet environment conducive for sleep, as well as 

that residents, were not hungry before bed, and felt comfortable and settled.  

Strategies in the night, such as comforting residents, encouraging residents to 

go back to their bedrooms or back to sleep, and giving residents food and cups 

of tea were common practice described by staff across the four care homes. 

Staff would also, when sleep disturbances were more severe and where other 

strategies have not seemed to work first, ask for the resident to be prescribed 

sleep medications, though they were also aware of the potential for side effects 

and risks.  
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Staff described barriers to managing sleep disturbances such as getting 

residents to stay awake and to minimise napping during the day being difficult. 

During the night-time, staff reported finding it difficult to guide residents back to 

their rooms, to help residents understand it was night-time, and to be able to 

accurately know what the individual with dementia needed or wanted if they 

were unable to communicate this verbally.  

6.3.1.5 Persistence of sleep disturbances  

Persistence of sleep disturbance varied; for some, the disturbances persisted or 

they changed all the time, and for others, they got better or worsened over time. 

Occasionally staff talked about how residents slept before they moved into the 

care home if the person’s family had made them aware they had had sleep 

disturbances before.  

6.3.2 Comparison to previous literature 

6.3.2.1 Manifestation  

Previous qualitative work about sleep disturbance in care home residents with 

and without dementia did not tend to focus on the manifestation of the 

disturbances. Earlier qualitative work with people with dementia and their family 

carers living in the community described the common manifestations of sleep 

disturbances in people with dementia (Gibson et al., 2014). This previous study, 

similarly to the SIESTA study, found that awakening confused in the night, 

shouting and getting up were the most common night-time sleep disturbances 

and that the majority of people with dementia slept excessively during the 

daytime. In the previous study, it was common for the participants to conduct 

activities in the night-time, such as walking around, dressing and undressing, 

hiding items and eating and drinking (Gibson et al., 2014), all of which were also 

commonly reported by care home staff in the SIESTA study. Some people living 

in the community would go to sleep very early or wake up earlier than their 

usual pattern (Gibson et al., 2014), which may differ from the care home 

environment where the timing of sleep patterns may be more constrained or 

regularised by the schedule and routine in the care home.  
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6.3.2.2 Causes  

Staff in the SIESTA study thought of a wide range of causes, however a 

previous qualitative study with care home staff found that they mainly focused 

on the dementia are other health comorbidities, whereas the family carers they 

interviewed named a wider range of factors that could cause sleep disturbances 

(Nunez et al., 2018). The causes of sleep disturbances in people with dementia 

are thought to be multi-factorial (Livingston et al., 2019b) and staff described 

how it was difficult to know what was causing the sleep disturbances because 

residents often had multiple health conditions and they could not be certain if 

their dementia was causing the sleep disturbance.  

Anxiety, depression and pain are common in care home residents with 

dementia (Flo et al., 2017, National Institute of Health Dissemination Centre, 

2017), and staff often referred to these in the SIESTA study as the main causes 

of sleep disturbance alongside residents’ dementia. A previous qualitative study 

of people with dementia living in the community found carers reported that 

depression and anxiety were often thought to be reasons why their relative 

struggled to fall asleep at the start of the night (Gibson et al., 2014).   

6.3.2.3 Impacts  

The adverse physical impacts of sleep disturbances often came from residents 

sleeping during the day, which affected the time available to eat and drink, 

leading to the risk of dehydration. Also, drowsiness increased the risk of 

choking while eating or falling. Previous research in older adults living in care 

homes has found that behaviours other than sleep disturbances, including 

agitation and aggression, are associated with dehydration (Masot et al., 2018). 

Staff also described adverse effects on residents’ enjoyment and 

communication, in that they talked less than usual and did not participate in 

enjoyable activities during the daytime. Sleepiness in the daytime was also 

described as increasing the risk of falls, which has been found to be a risk factor 

for falls previously (Brassington et al., 2000) 

Though it may be assumed that care home staff who work shifts, would be less 

affected than relatives caring for someone all the time at home, the staff often 
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discussed how sleep disturbance made their job more stressful. Sleep 

disturbances in care home residents have been associated with staff distress in 

several quantitative studies (Aasmul et al., 2016, Song and Oh, 2015, Zwijsen 

et al., 2014, Van Duinen-Van Den Ijssel et al., 2018). All interviewees described 

how sleep disturbed residents often impacted other residents by disrupting their 

sleep, and some described how this was what made their job more stressful. A 

qualitative study focusing on how care staff manage residents agitation also 

discussed how agitated residents shouting in the night disturbed others sleep 

(Rapaport et al., 2018). 

6.3.2.4 Management  

The previous study (Nunez et al., 2018) interviewed family carers and care 

home staff informally and found similar strategies to manage sleep disturbance. 

However, they found that both family carers and staff described 

pharmacological interventions as predominant treatments. They found that 

family carers had mixed opinions on the use of medications to manage sleep 

disturbances, whereas care home staff advocated for their use even when they 

discussed potential side effects. In terms of pharmacological strategies, staff in 

the SIESTA study discussed as has previously been described how they 

thought sleep medications did not necessarily help, and their effect on 

increasing the risk of falls (Reynolds and Adams, 2019, Westerlind et al., 2019) 

was widely observed by staff. An earlier qualitative study about the prescription 

of psychotropic medications in care homes found that staff were worried about 

sleep medications making residents too drowsy, but a pharmacist reported they 

had also felt reluctance among staff to reduce these medications as they made 

it easier for them to cope with sleep disturbed residents (Sawan et al., 2017).  

One of the main non-pharmacological strategies used to manage sleep 

disturbances was providing comfort to residents. When residents seemed 

agitated in the night, potentially trying to leave the home or asking for a family 

member, sometimes staff would lie to them, for example saying their family 

member was picking them up in the morning to take them home.  

Some of the non-pharmacological strategies staff described for managing sleep 

disturbances may also be counterproductive. For example, feeding people at 
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night might reinforce their sleep disturbance as they learn it is a time to eat, and 

they may not be hungry during the day but their body may expect food at night, 

potentially maintaining the cycle of sleep disturbances (Kinnunen et al., 2018). 

Also, residents were often given caffeinated tea in the night, which contains 

about half the caffeine of a cup of coffee (Oddy and O’sullivan, 2009), which 

could be enough to exacerbate sleep disturbances. Older adults are often more 

sensitive to caffeine (Clark and Landolt, 2017), and drinking it at night increases 

the frequency of people with dementia getting up during the night (Kromhout et 

al., 2014). Reducing caffeine improved sleep in a small study of care home 

residents with dementia (De Pooter-Stijnman et al., 2018), though caffeine 

consumption did not affect sleep disturbances in another cross-sectional study 

with residents with dementia (Kromhout et al., 2020).  

6.3.2.5  Persistence  

Overall, there seems to be no previously published qualitative work about how 

sleep disturbances persist or remit in people with dementia residing in care 

homes. As reported in section 2.10.2, there seem to be variable findings in 

quantitative work on the persistence of sleep disturbances in this population, 

reflecting the findings that care home staff have observed that the persistence 

of sleep disturbances differs greatly between residents.  

6.3.3 Strengths and limitations of the SIESTA study 

This study included staff who worked a mix of day and night shifts, to get 

information about the effects of sleep disturbances during both day and night-

time. It is particularly important to include the views of staff working night shifts, 

as they see residents at a time when they would normally be expected to be 

sleeping. I also recruited a maximum variation sample to ensure we included 

staff with a wide range of demographic characteristics. It reflected the 

composition of staff teams who work in care homes, as the majority are females 

(Skills for Care, 2019) and from a mix of ethnicities, including many who speak 

English as an acquired language (Robertson et al., 2019), though the diversity 

of the sample may be less reflective of the staff who work in care homes outside 

of Greater London in less diverse areas of England, and therefore the results 
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may be less generalisable. I recruited staff from a mix of residential and nursing 

homes to ensure we had a range of experiences and continued recruitment until 

theoretical saturation was reached.  

I developed a coding framework of themes using data from the first five 

interviews, and added to this and changed it iteratively as new themes were 

developed from the data. By asking staff to choose three particular residents 

who had sleep disturbances, I focussed on real experiences rather than 

hypothetical.  

I recruited care home staff from homes only in Greater London, therefore, the 

results are based only on the views of staff working in these homes and may 

not reflect the wider range of experiences of care home staff, who have different 

experiences based on their roles, training and education (Law et al., 2019). The 

four care homes had also all previously taken part in different parts of the 

MARQUE project, and were, therefore, all used to research taking place within 

the home, though not all of the staff who participated had also participated in 

the MARQUE studies. Furthermore, three of the four care homes were rated as 

good in their CQC ratings, and one as outstanding, which may be 

unrepresentative of care homes across England, as in comparison 84% of care 

homes were rated as good or outstanding by the CQC in 2019 (Care Quality 

Commission, 2019b). This may have implications as the care homes chose to 

participate in the research, having experienced participating in research 

previously, and with high CQC ratings are better quality homes, and therefore 

this may introduce selection bias (Robertson et al., 2019), and limit the results 

of the study generalisibility to care homes of lower quality.  

Interviews were only with staff and therefore I only present their subjective 

perceptions of how they deliver care for their residents with dementia and not 

the views of people living with dementia (Rapaport et al., 2018). However, I 

interviewed care home staff only as most residents with dementia living in care 

homes have moderate to severe dementia (Beerens et al., 2014), and therefore 

may not be able to accurately answer questions about their sleep disturbance 

and if and how it impacts them.   
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Staff were asked to think about residents with dementia, and I did not check the 

diagnoses of the residents they spoke about, though many people living with 

dementia in care homes will not have a formal diagnosis (Challis et al., 2000). 

As they were staff who opted in to take part they may have more positive 

experiences within their roles than those who did not, which may bias the 

results (Law et al., 2019). I asked the staff about their experiences and to pick 

the residents they wished to speak about, however, they may have been more 

likely to think of residents when sleep disturbances were more disruptive or had 

a greater impact. The staff were also speaking about their experiences of 

working within the care home, which even though individual to them, are 

influenced by the environment and organisational structure within which they 

work. Within the analysis, I did not take into account the role the staff member 

had within the care home, which may have impacted the results in terms of their 

seniority and if they had a clinical or non-clinical role. The data could also have 

been impacted by organisational factors in terms of hierarchies and 

relationships between colleagues, staffing levels and the provider of the care 

home, all of which could influence the care provided, including the management 

of sleep disturbances.  

In the commentary written about my paper from the SIESTA study (Blytt and 

Flo-Groeneboom, 2020), they comment that staff may be less likely to discuss 

residents who are awake but lying still and quiet, as they may miss that these 

residents are awake during their hourly observations. Furthermore, they also 

comment that the SIESTA study would have been strengthened by measuring 

sleep disturbances in the residents to see if staff were more likely to discuss 

those who were awake and disruptive than those who lay awake still and 

quietly.  

6.3.4 Implications and conclusion 

Overall, staff described how sleep disturbance manifests in their residents with 

dementia, including night-time disturbances like waking up, getting up, making 

noise, hallucinations and conducting inappropriate night-time activities, as well 

as how residents with dementia were often very sleepy and slept a lot during 

the daytime. Staff described a range of factors that they thought caused or 
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worsened sleep disturbances for their residents with dementia. The main 

causes were thought to be dementia itself and progression of the disease, often 

resulting in the resident’s not being aware that it was night-time and time to 

sleep, as well as other physical health conditions and feelings of anxiety and 

loneliness during the night-time.  

In general, sleep disturbances had a negative impact on care home residents 

with dementia, affecting individuals in terms of their behaviour, physical health, 

including nutrition and falls, and ability to enjoy their day-to-day lives. They also 

affect staff working night shifts who are trying to comfort distressed residents 

during the night, as well as affecting the sleep of other residents who may be 

disturbed in the night, which may then have negative impacts for these 

individuals. This, therefore, highlights the need for appropriate identification, 

management and treatment of sleep disturbances in care home residents living 

with dementia.  

The management strategies that care home staff use may also at times be 

counterproductive and reinforce disturbances, such as encouraging prolonged 

napping in the day or giving caffeinated drinks at night. Appropriate 

management strategies may also help reduce the distress these disturbances 

can cause for staff themselves, and other residents, reducing the broader 

impact (Blytt and Flo-Groeneboom, 2020). The persistence of these sleep 

disturbances seemed to vary greatly in the opinions of staff, who had observed 

a mixture of sleep disturbances getting worse or persisting over time, as well as 

for some getting better or going away entirely.  

Having described the prevalence, manifestation and impacts of sleep 

disturbances, in the next chapter, I describe the methods of the MARQUE 

longitudinal cohort study and the methods I used to investigate this dataset. I 

also discuss how the results from my qualitative study, as well as my systematic 

review, were used in the development of the research questions I wanted to 

investigate.  
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Chapter 7 Methods to investigate the MARQUE 

cohort study 

In this chapter, I first describe the methods of the MARQUE (Managing 

Agitation and Raising Quality of Life) longitudinal cohort study, and then how I 

analysed this database in line with my aims, including my research questions.  

7.1 Method  

The MARQUE project was funded by the ESRC and National Institute of Health 

Research (NIHR; funding reference ES/L001780/1). Ethical approval for the 

MARQUE cohort study was obtained on the 6th March 2014 (REC reference: 

14/LO/0034; see Appendix 9 for ethical approval letter). All participants were 

recruited between 13th January 2014 and 12th November 2015, with data 

collected up until April 2017 (Livingston et al., 2017a). I did not collect the data 

analysed in this chapter. However, I did work part-time on other studies that 

were part of the overall MARQUE project from August 2017 to July 2019 and 

used all of the outcome measures described below collecting data about care 

home residents with dementia. 

Overall, 86 care homes around England took part in the study, which 

encompassed 97 care home clusters. A care home cluster was defined as a 

unit within a care home where staff and management worked separately e.g. 

one care home could be defined as more than one cluster if they had entirely 

separate teams of staff working. If staff in one care home worked across 

different units, the home was classed as one cluster.  

Of the recruited care homes, around half were in the Greater London or South 

East England area, and this data was collected by MARQUE Research 

Assistants at UCL, whilst the other half of the care homes were recruited by 

Clinical Research Networks around England, who then collected data from 

these homes.   
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7.1.1 Dementia screening and eligibility  

Each care home manager agreed for their home to take part, and then the 

manager provided a list of all staff working in the home and a list of all residents 

with a formal diagnosis of dementia recorded in their medical records, who were 

then eligible for the study. For all of the other residents in the homes, who did 

not have a formal dementia diagnosis, the Noticeable Problems Checklist (NPC; 

see Appendix 10 for the NPC) (Levin et al., 1989) was completed with a care 

home staff member to screen for possible cases of dementia, and therefore 

eligibility, as many care home residents will have dementia even without a 

diagnosis (Challis et al., 2000). 

The NPC has six items, which are all answered yes or no in regards to whether 

the resident has a noticeable problem in each of the six areas: 

1. Remembering recent events? 

2. Working out how to some basic everyday tasks such as dressing, making 

tea, going to the toilet? 

3. Knowing the time?  

4. Knowing where he/she is? 

5. Correctly naming persons seen regularly?  

6. Keeping in touch with a conversation?  

To screen positive for possible dementia on the NPC, residents needed a score 

of >2, which has been validated against a clinical diagnosis of dementia 

(Moriarty and Webb, 2000). The NPC was used to screen for dementia as it is a 

proxy measure, and therefore avoids needing to speak with residents directly 

and possibly causing distress.  

7.1.2 Informed consent  

Participants were given information sheets (see Appendix 11-14 for information 

sheets for residents, consultees, carers and staff), and all provided written 

informed consent, except residents who did not have the capacity to consent for 

themselves (see Appendix 15-18 for consents forms for residents, consultees, 

carers and staff). In line with the Mental Capacity Act (Mental Capacity Act, 

2005), a person was judged as unable to give informed consent if they could not 
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understand the information provided for them to make the decision, retain this 

information and use and process this information to make a decision. In these 

cases, a consultee provided consent in line with the Mental Capacity Act 

(Mental Capacity Act, 2005). The consultee was most often a family member, 

however, when there were no family members the care home manager sought 

a professional consultee, often a social worker or care home staff member who 

knew the resident well.  

Data was collected over five-time points: at baseline, four months, eight months, 

twelve months and sixteen months. If data could not be collected at any time 

point the reason for this was recorded. When a resident exited the study, the 

reason why was recorded e.g. death or moved out of the home, along with the 

date of death or study exit. Data were collected at the care home level from the 

care home manager. Data about residents were mainly collected from a 

member of staff who knew them well, and the staff answered for themselves for 

staff measures.  

7.1.3 Measures 

7.1.3.1 Care home measures 

Data was collected at the care home level at baseline, four months, eight 

months, twelve months and sixteen months. 

7.1.3.1.1 Care home census 

The census included the size of care home; whether the home was residential 

or nursing; specialism (if any); activities in the home; number of staff employed 

in the last 7 days; most recent CQC ratings; care home activities and how many 

residents attended (see Appendix 19 for the Home Census).  

7.1.3.1.2 Therapeutic Environment Screening Survey for Nursing Homes and 

Residential Care (TESS-NH/RC)  

The TESS (Lawton et al., 2000) is an observational measure used to assess the 

physical environment of care homes (see Appendix 20 for the TESS). 
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7.1.3.2 Resident measures 

Staff members at the care home who worked closely with residents were 

interviewed to collect data on the residents at baseline, four months, eight 

months, twelve months and sixteen months. Data were collected on several 

outcomes including neuropsychiatric symptoms, quality of life, dementia 

severity, agitation, medication, and health services use.  

7.1.3.2.1 Demographics (only at baseline) 

Resident demographics collected at baseline were date of birth; sex; if English 

is their first language; marital status; ethnicity (see Appendix 21 for resident 

demographics). 

7.1.3.2.2 Neuropsychiatric Inventory Nursing Home Version (NPI-NH) including 

the measurement of sleep disturbance 

The NPI (Cummings et al., 1994, Wood et al., 2000) is a measure of the 

presence, severity and frequency of 12 neuropsychiatric symptoms: sleep 

disturbance, delusions, hallucinations, agitation/ aggression, 

depression/dysphoria, anxiety, elation/euphoria, apathy/indifference, 

disinhibition, irritability/lability, aberrant motor behaviour, and appetite and 

eating disorders.  

For each of the 12 items, the presence of the symptoms is answered as yes or 

no, and if yes asked to rate the frequency of symptoms from “1 rarely – less 

than once per week” to “4 very often – once or more per day”, and the severity 

of symptoms from “1 – mild” to “3 – severe”. Items, where the frequency times 

severity score is ≥4, are considered clinically significant cases of that symptom 

(Margallo-Lana et al., 2001). The frequency times severity score of each item 

can be added to give the total NPI score, with higher scores indicating 

additional and more frequent and severe neuropsychiatric symptoms (see 

Appendix 22 for the NPI).  

For each of the 12 items, there are also tick boxes for sub-questions referring to 

different types of behaviour that can be displayed if residents have that 
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neuropsychiatric symptom. For the sleep disturbance item there are eight sub-

questions: 

1. Does the resident have difficulty falling asleep? 

2. Does the resident get up during the night (do not count if the resident 

simply gets up once or twice per night only to go to the bathroom and 

falls back asleep immediately)? 

3. Does the resident wander, pace or get involved in inappropriate 

activities at night? 

4. Does the resident awaken you during the night? 

5. Does the resident awaken during the night, dress and plan to go out, 

thinking that it is morning and time to start the day? 

6. Does the resident awaken too early in the morning (earlier that was 

his/her habit)? 

7. Does the resident sleep excessively during the day? 

8. Does the resident have any other night-time behaviours that bother 

you that we haven’t talked about?  

7.1.3.2.3 DEMQOL proxy  

The DEMQOL proxy (Smith et al., 2007) is a measure of health-related quality 

of life for people with dementia completed by a family or paid caregiver. It has 

31 items. In the study, a member of care home staff completed it for each 

resident. Higher scores indicate a better quality of life (see Appendix 23 for the 

DEMQOL Proxy). In MARQUE, residents could additionally have the DEMQOL 

proxy completed by a relative, but I did not use this data as two-thirds of 

participants at baseline had this data collected, and this decreased throughout 

the study to less than half of participants (Laybourne et al., 2018).     

7.1.3.2.4 Clinical Dementia Rating (CDR)  

The CDR (Hughes et al., 1982) is a measure of the severity of dementia that 

measures the severity of impairment in six domains: memory, orientation, 

judgement and problem solving, community affairs, home and hobbies, and 

personal care. The global score of the six domains was used to classify severity 

into very mild, mild, moderate or severe (see Appendix 24 for the CDR).  
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7.1.3.2.5 Cohen-Mansfield Agitation Inventory (CMAI) 

The CMAI (Cohen-Mansfield and Billig, 1986) is a measure of agitation that 

asks about 29 different agitated behaviours and how often each has happened 

in the last two weeks from “1 – never” to “7 – several times an hour”. Higher 

scores indicate additional and more frequent agitated behaviours, with total 

scores >45 defined as clinically significant cases of agitation (Cohen-Mansfield 

et al., 1989). The scale can be divided into 4 subscales: physical/aggressive, 

physical/non-aggressive, verbal/aggressive and verbal/non-aggressive (see 

Appendix 25 for the CMAI). 

7.1.3.2.6 Client Service Receipt Inventory (CSRI) including medication  

The CSRI (Beecham and Knapp, 2001) is a measure of how many, and which, 

health and social services a resident has used in the past 4 months, including 

hospital admissions and visits, GP visits, outpatient appointments and other 

community-based services. As part of the CRSI, data was also collected on 

resident medication prescribed regularly for the past 4 weeks, and prescribed 

pro re nata (PRN; when necessary) for the past 2 weeks (see Appendix 26 for 

the CSRI). 

7.1.3.3 Staff measures 

Members of staff who consented to the study completed demographic 

information at baseline. They also completed three questionnaires at baseline, 

including one on staff burnout, that are not described here as I did not use any 

of the staff data in my PhD other than their demographics.  

7.1.3.3.1 Demographics 

Staff demographics collected at baseline included how many years they had 

worked in care homes; how many years they had worked in the present care 

home; sex; if English is their first language; date of birth; if they worked full time 

or part-time (if part-time, how many hours on average did they work per week); 

shift pattern (days only, nights only, days and nights, or other); the highest level 

of education; if they have the UK recognised nursing qualification; ethnicity (see 

Appendix 27 for staff demographics). 
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7.1.4 Data extraction and cleaning 

The MARQUE research assistants entered most of the data into MACRO, an 

online database (Infered Ltd, London, UK). The data was then extracted from 

MACRO into excel spreadsheets by the MARQUE study manager. I then used 

the unedited extracted data for my analyses. The data had been cleaned before 

it was pulled from MACRO, and then I further cleaned the data when necessary.  

7.1.5 Adding variables  

7.1.5.1 NPI sleep item sub-questions 

From my qualitative results described in section 6.2.1, sleep disturbances can 

manifest in several ways in residents with dementia. In MARQUE, how 

residents sleep disturbances manifested was collected on the eight NPI sleep 

item sub-questions. However, the data regarding the eight NPI sleep item sub-

questions was never entered into the MACRO database, and therefore this data 

was only available on the hard copy data case report forms (CRFs). I requested 

all of this data back from UCL’s data archive and then by hand checked and 

extracted data regarding the NPI sleep item sub-questions from each 

participant’s hard copy CRF at each of the five-time points.  

Altogether, there were 5315 CRFs from across the five-time points, and I was 

able to check the hard copies of 5285 CRFs (99.45%) as 30 were missing from 

the archived data. As well as being able to check which of the sub-question 

boxes had been ticked, there was also additional handwritten notes on 249 

CRFs: 64 at baseline, 68 at four months, 45 at eight months, 45 at twelve 

months, and 27 at sixteen months. I typed up these handwritten notes onto the 

same spreadsheet I extracted the data onto.  

This additional handwritten information gave me some insight into the types of 

sleep disturbances the participants had in relation to the eight sub-questions. I 

then used the handwritten notes to see if any additional sub-question boxes 

needed to be ticked for those who already had at least one box ticked, and for 

those who had no sub-questions ticked, if any of the notes provided evidence of 

one or more of the types of sleep disturbance. Monica Manela (UCL Research 

Associate) and I went through all the notes independently and decided which 
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sub-question boxes should be ticked, and then met to compare which boxes we 

had ticked and to reach a consensus on any disagreements, though there were 

few.  

7.1.5.2 Time of year/ minutes of daylight 

From the qualitative interviews, in section 6.2.2.6 the time of year was reported 

as a potential cause of sleep disturbance, with staff observing this to be related 

to less daylight and increasingly dark nights in winter, or warmer temperatures 

at night-time in summer. Therefore, we decided to add to the analysis minutes 

of daylight on the date that the NPI data was collected as a potential 

explanatory variable reflecting the time of year. The minutes of daylight was 

extracted from the website Time and Date.com (www.timeanddate.com) using 

their information on the length of daylight in hours, with London set as the 

location, as this was a central location as half of the care homes were in London 

and the South East. This information was extracted for all proxy dates (5315) 

across the five-time points. 

7.2 Analysis plan  

I ran all analyses on STATA version 15 or 16 and used full data sets for all 

analyses.  

7.2.1 Description of sample  

I described study variables across the repeated measures in a series of tables 

using appropriate descriptive statistics. I reported means and standard 

deviations for continuous normally distributed variables, medians and inter-

quartile ranges for non-normally distributed variables, and frequencies and 

percentages for categorical variables.   

7.2.1.1 Care homes and staff members  

At baseline, I described the care home clusters in terms of type (nursing or 

residential), size (number of residents), care specialities (dementia specialised 

or not), and overall CQC rating. For staff, I described the shift pattern the staff 
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member who answered the proxy questionnaires worked (only days, days and 

nights/ only nights, other and missing).  

7.2.1.2 Residents  

I used a STROBE diagram (STrengthening the Reporting of OBservational 

studies in Epidemiology) (Von Elm et al., 2014) to illustrate the flow of residents 

through the study, including how many resident’s had data collected on the NPI 

and losses and deaths at 4, 8, 12 and 16 months. I described the baseline 

demographics of care home residents including age, sex, marital status, 

ethnicity, speaking English as a first language, and time living in the care home, 

and how many had a clinical diagnosis vs were thought to have dementia from 

the NPC.  

At each of the five-time points, I described the mean frequency times severity 

score, mean frequency score, and mean severity score on the NPI sleep and 

night-time behaviour disorders item. I also described the percentage of 

residents with neuropsychiatric symptoms of any severity and clinically 

significant cases on the Neuropsychiatric Inventory (NPI).  

I described the number and percentage of residents taking sleep medications 

(including non-benzodiazepine hypnotics, benzodiazepines and melatonin) both 

as regular prescriptions and PRN. I described dementia severity on the CDR 

global score, and as there were very few residents with questionable or very 

mild dementia I changed this for those residents to mild dementia and therefore 

left three categories of mild, moderate or severe dementia.  

I also described other resident variables of interest including: 

• other types of psychotropic medication prescribed,  

• number of medications prescribed,  

• quality of life (DEMQOL proxy),  

• agitation (Cohen Mansfield Agitation Inventory; CMAI),  

• number of overnight hospital admissions and length of hospital 

admissions (Client Service Receipt Inventory),  

• mortality.  
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I described the average minutes of daylight on the day the resident proxy 

questionnaire was completed for each resident at each time point. I also 

described the shift pattern (days, nights/ mix of days and nights, or other), the 

person who answered the proxy, and therefore who answered the sleep 

question, worked.  

7.2.1.3 Missing data  

I also described the patterns of missing data in the main variables to be used in 

the analyses. When data were missing about the date that a resident died or 

exited the study, I used the halfway point between when the proxy 

questionnaire was completed for them at the previous time point and when it 

would have been completed 4 months later at the next follow up. To calculate 

the total scores for both the DEMQOL proxy and CMAI I used the mean of the 

resident’s item scores for missing items on the DEMQOL proxy or CMAI if less 

than 50% of the items of each respective questionnaires were missing.  

7.2.2 Research questions  

From the original objectives and research questions I had planned to investigate 

in my PhD research proposal, as well as the results of my systematic review 

and qualitative study, I decided in collaboration with my supervisors on ten 

research questions to investigate using the MARQUE database. Three research 

questions I answered using cross-sectional analyses, and seven research 

questions I answered using longitudinal analyses.  

The results of my systematic review influenced the factors that I investigated for 

any association with sleep disturbances at baseline. This included factors that 

were consistently associated with sleep disturbances in my review (agitation, 

resident sex, and psychotropic medications), as factors that were not 

consistently associated (age, dementia severity, other neuropsychiatric 

symptoms, and quality of life). From my results of the SIESTA qualitative study, 

I also decided to investigate if the time of year was associated with sleep 

disturbances at baseline.  
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7.2.2.1 Cross-sectional research questions  

In my cross-sectional analyses, my two objectives were to describe the cross-

sectional prevalence of sleep disturbances in people with dementia at baseline, 

four months, eight months, twelve months, and sixteen months; and to establish 

if sleep disturbances are associated at baseline with sex, age, dementia 

severity, agitation, depression, anxiety, delusions, hallucinations, minutes of 

daylight (time of year), quality of life, and prescription of sleep medications, 

antipsychotics, and antidepressants. My cross-sectional research questions 

were:  

1. What is the cross-sectional prevalence of symptoms of sleep 

disturbances of any severity, and clinically significant cases of sleep 

disturbances on the NPI sleep disturbance item (does the resident have 

any sleep disturbance) at baseline, four months, eight months, twelve 

months, and sixteen months? 

2. What is the cross-sectional prevalence of individual sleep disturbance 

symptoms on the eight sub-questions of on the NPI sleep disturbance 

item at baseline, four months, eight months, twelve months, and sixteen 

months? 

3. Which characteristics (sex, age, dementia severity, agitation, depression, 

anxiety, delusions, hallucinations, minutes of daylight (time of year), 

quality of life score, sleep medications, antipsychotics, and 

antidepressants) are cross-sectionally associated with clinically 

significant sleep disturbances at baseline? 

7.2.2.2 Longitudinal research questions  

In my longitudinal analyses, my two objectives were: to describe the incidence 

and persistence of sleep disturbances in people with dementia over sixteen 

months and to establish if residents with dementia who have sleep disturbance 

compared to those who do not have a different course not in terms of quality of 

life, prescription of sleep medications, hospital admissions, and mortality over 

sixteen months. My longitudinal research questions were:  
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1. What is the incidence rate (per 1000 person-years) of symptoms of sleep 

disturbances of any severity and of clinically significant sleep 

disturbances over sixteen months?  

2. What is the persistence of symptoms of sleep disturbances of any 

severity and of clinically significant sleep disturbances over two 

consecutive time points (e.g. from baseline to four months, from four 

months to eight months, from eight months to twelve months, and from 

twelve months to sixteen months)?  

3. What is the persistence of symptoms of sleep disturbances of any 

severity and of clinically significant sleep disturbances in those that had 

them at baseline over sixteen months? 

4. Do residents who have clinically significant sleep disturbances have a 

worse quality of life over sixteen months?  

5. Are residents who have clinically significant sleep disturbances more 

likely to be prescribed PRN and regular sleep medications over sixteen 

months?  

6. Are residents who have clinically significant sleep disturbances at 

baseline more likely to be admitted to hospital over sixteen months?  

7. Are residents who have clinically significant sleep disturbances at 

baseline more likely to die over sixteen months?  
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7.2.3 Cross-sectional analyses 

For each of the research questions below, I explain the cross-sectional 

analyses I conducted to answer them.   

7.2.3.1 What is the cross-sectional prevalence of symptoms of sleep 

disturbances of any severity, and clinically significant cases 

of sleep disturbances on the NPI sleep disturbance item 

(does the resident have any sleep disturbance) at baseline, 

four months, eight months, twelve months, and sixteen 

months? 

I first described the demographics (dementia severity, sex, age) of residents 

with symptoms of sleep disturbances of any severity and then clinically 

significant cases of sleep disturbance at baseline. I described the point 

prevalence of symptoms (yes to the NPI sleep item) and clinically significant 

cases (if yes to the item, ≥4 for the frequency x severity score) of sleep 

disturbances separately at baseline, four months, eight months, twelve months, 

and sixteen months.  

I described the cumulative prevalence of residents having symptoms of sleep 

disturbances of any severity and clinically significant cases of sleep 

disturbance. I defined the cumulative prevalence as the proportion of residents 

having any symptom or clinically significant case on at least one-time point over 

the 16 months (Wetzels et al., 2010).  
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7.2.3.2 What is the cross-sectional prevalence of individual sleep 

disturbance symptoms on the eight sub-questions of on the 

NPI sleep disturbance item at baseline, four months, eight 

months, twelve months, and sixteen months? 

I described the point prevalence of each type of sleep disturbance (when the 

type was ticked on one or more of the eight sub-questions of the NPI sleep 

disturbance item; see section 7.1.3.2.2 for a list of the eight sub-questions) 

separately at baseline, four months, eight months, twelve months, and sixteen 

months. 

I also described the cumulative prevalence of residents separately for each of 

the eight sleep disturbances on at least one-time point over the 16 months 

(Wetzels et al., 2010). 

7.2.3.3 Which characteristics (sex, age, dementia severity, agitation, 

depression, anxiety, delusions, hallucinations, minutes of 

daylight (time of year), quality of life score, sleep 

medications, antipsychotics, and antidepressants) are cross-

sectionally associated with clinically significant sleep 

disturbances at baseline? 

Firstly, I investigated this research question using sleep disturbance as the 

dependent variable and sex, age, dementia severity, agitation, depression, 

anxiety, delusions, hallucinations, and minutes of daylight (time of year) as 

independent variables.  

I then investigated this research question using sleep disturbance as the 

independent variable, and quality of life, prescription of sleep medications, 

antipsychotics, and antidepressants as the dependent variables.  

7.2.3.3.1 Sleep disturbance as the dependent variable  

I investigated if the following baseline resident characteristics and 

demographics, as independent variables, were associated with baseline 

clinically significant cases of sleep disturbances as the dependent variable: sex, 
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age, dementia severity (CDR global score categorised as mild, moderate or 

severe dementia), agitation (CMAI), depression (NPI depression item score), 

anxiety (NPI anxiety item score), delusions (NPI delusions item score), 

hallucinations (NPI hallucinations item score), and minutes of daylight (time of 

year).  

In these cross-sectional analyses, I took into account the clustering effect of 

residents who lived within the same care home clusters. I also accounted for the 

same staff member answering the proxy questionnaires for multiple residents. 

Overall, there were 402 staff who answered the proxy questionnaire on behalf 

of residents they provided care for, with individual staff each answering proxies 

for between 1-22 residents (on average they answered proxy questionnaires for 

3.6 residents). Therefore I accounted for clustering at both the care home 

cluster and staff member levels in all of these cross-sectional analyses, using 

three levels: level 1: the care home cluster, level 2: the staff member who 

answered the proxy, level 3: the resident. I adjusted all of these analyses for 

resident age, sex and dementia severity (CDR global score categorised as mild, 

moderate or severe dementia). 

Firstly, I conducted multi-level logistic regression models to investigate if 

individually the variables of sex, age, dementia severity, agitation, depression, 

anxiety, delusions, hallucinations, or minutes of daylight were associated with 

having clinically significant cases of sleep disturbances at baseline (defined as 

≥4 for the frequency x severity score for the NPI sleep disturbance item). I 

adjusted all of these analyses for sex, age and dementia severity; and to 

investigate the variables of age, sex and dementia severity, I put all three 

variables into the model at the same time.  

I then investigated these cross-sectional association with clinically significant 

sleep disturbances using a multi-level logistic regression model with all factors 

(sex, age, dementia severity, agitation, depression, anxiety, delusions, 

hallucinations, and minutes of daylight) in the model at the same time. 
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7.2.3.3.1.1 Sensitivity analyses  

For sensitivity analyses, I repeated the same analyses using the binary variable 

of symptoms of sleep disturbances of any severity (defined as yes to the NPI 

sleep disturbance item) as the measure of sleep disturbances. I firstly 

conducted individual multi-level logistic regression models and then used a 

multi-level logistic regression model with all nine factors in the model at the 

same time. All of these models were again three levels. 

For additional sensitivity analyses, I repeated the same analyses instead using 

the NPI sleep disturbance item score as a continuous variable as the measure 

of sleep disturbances, firstly conducting individual multi-level linear regression 

models and then a multi-level linear model with all nine factors in at the same 

time. All of these models were again three levels. 

7.2.3.3.2 Sleep disturbance as the independent variable  

I conducted multi-level regression models regression to investigate if having 

clinically significant cases of sleep disturbances (defined as ≥4 for the 

frequency x severity score for the NPI sleep disturbance item) was associated 

with other resident variables at baseline, namely quality of life score (DEMQOL 

proxy), being prescribed regular and PRN sleep medications, or regular and 

PRN antipsychotic medications, or antidepressants. I used three-level multi-

level regression models: level 1: the care home cluster, level 2: the staff 

member who answered the proxy, level 3: the resident, and adjusted all of these 

analyses for resident age, sex and dementia severity (CDR global score 

categorised as mild, moderate or severe dementia). 

I used a multi-level linear regression model when using the DEMQOL proxy 

score as the dependent variable, and multi-level logistic regression models 

when using either the prescription of regular or PRN sleep medications, or 

regular and PRN antipsychotics, or antidepressants as the dependent variable.  

7.2.3.3.2.1 Sensitivity analyses  

For sensitivity analyses, I also conducted multi-level regression models to 

investigate if having symptoms of sleep disturbances of any severity as a binary 

variable (defined as yes to the NPI sleep disturbance item) was associated with 
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the same four resident variables at baseline. For additional sensitivity analyses, 

I also conducted multi-level regression models to investigate if sleep 

disturbance item score as a continuous variable was associated with the same 

four resident variables at baseline. Again, I used a multi-level linear regression 

model when using the DEMQOL proxy score as the dependent variable, and 

multi-level logistic regression models when using either the prescription of 

regular or PRN sleep medications, or regular and PRN antipsychotics, or 

antidepressants as the dependent variable. I used three-level multi-level 

regression models: level 1: the care home cluster, level 2: the staff member who 

answered the proxy, level 3: the resident, and adjusted all of these analyses for 

resident age, sex and dementia severity (CDR global score categorised as mild, 

moderate or severe dementia). 

7.2.4 Longitudinal analyses  

For each of the research questions below, I explain the longitudinal analyses I 

conducted to answer them.   

7.2.4.1 What is the incidence rate (per 1000 person-years) of 

symptoms of sleep disturbances of any severity and of 

clinically significant sleep disturbances over sixteen months?  

I described the incidence rate of both symptoms of sleep disturbances of any 

severity (defined as yes to the NPI sleep disturbance item) and clinically 

significant cases of sleep disturbance (defined as ≥4 for the frequency x 

severity score for the NPI sleep disturbance item) separately, defining incidence 

as the frequency of new occurrences of symptoms or clinically significant cases 

of sleep disturbances over the sixteen months of follow up in those who did not 

have these sleep disturbances at baseline. For the incidence rate of either 

symptoms or clinically significant cases, I used the numerator of those who 

developed symptoms or clinically significant cases, respectively, after baseline 

and the denominator of person-years at risk.  

Person years at risk was defined as “the number of patient-years of the 

population at-risk in a year. The at-risk period is the period that a patient was 

not recorded having a specific disease, i.e. the time that the patient is at risk for 
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getting that disease” (Spronk et al., 2019). The number of years at risk 

comprised the time when residents were in the study without sleep disturbance. 

It excludes the time when they developed symptoms of sleep disturbance or 

exited the study from death or withdrawal after which residents were censored. 

This excludes those who had symptoms or clinically significant cases of sleep 

disturbance at baseline for each analysis, respectively. 

7.2.4.2 What is the persistence of symptoms of sleep disturbances 

of any severity and of clinically significant sleep disturbances 

over two consecutive time points (e.g. from baseline to four 

months, from four months to eight months, from eight 

months to twelve months, and from twelve months to sixteen 

months)? 

I described the persistence of both symptoms of sleep disturbances of any 

severity (defined as yes to the NPI sleep disturbance item) and clinically 

significant cases (defined as ≥4 for the frequency x severity score for the NPI 

sleep disturbance item) of sleep disturbance at four, eight, twelve and sixteen 

months, defining persistence as the occurrence of sleep disturbances over two 

consecutive time points e.g. from baseline to four months, from four months to 

eight months, from eight months to twelve months, and from twelve months to 

sixteen months. Additionally, I described the persistence of each type of sleep 

disturbance over two consecutive time points from baseline to four months, from 

four months to eight months, from eight months to twelve months, and from 

twelve months to sixteen months. 

7.2.4.3 What is the persistence of symptoms of sleep disturbances 

of any severity and of clinically significant sleep disturbances 

in those that had them at baseline over sixteen months? 

I also described the persistence of sleep disturbances over sixteen months in 

residents who had clinically significant sleep disturbances (defined as ≥4 for the 

frequency x severity score for the NPI sleep disturbance item) at baseline, 

separating them by who had exited the study before they could be followed up 
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at least once, who stayed a clinically significant case for all the time points they 

were in the study for, who never had clinically significant sleep disturbances 

again after baseline, and those who had clinically significant sleep disturbances 

that fluctuated between time points.  

I did the same in terms of persistence over sixteen months for those who had 

symptoms of sleep disturbances of any severity (defined as yes to the NPI 

sleep disturbance item) at baseline, separating them by who had exited the 

study before they could be followed up at least once, who had symptoms all the 

time points they were in the study for, who never had symptoms again after 

baseline, and those who had symptoms that fluctuated between time points. 

7.2.4.4 Do residents who have clinically significant sleep 

disturbances have a worse quality of life over sixteen 

months?  

I investigated the longitudinal association of clinically significant sleep 

disturbances (defined as a binary variable of ≥4 for the frequency x severity 

score for the NPI sleep disturbance item) as a predictor of quality of life 

(DEMQOL proxy score) over sixteen months. I used a multi-level linear 

regression model, adjusted the model for age, sex, and dementia severity (CDR 

global score categorised as mild, moderate or severe dementia), and took into 

account the clustering effect of residents who live within the same care home 

clusters and of the repeated measures in the longitudinal data, using three-level 

models: level 1 – care home cluster; level 2 – resident; level 3 – time point (see 

Figure 14). All five of the data time points were used for the predictors (e.g. 

sleep disturbances) and the outcome of quality of life.  

Figure 14: Hierarchical structure of the data in the longitudinal 

multi-level models 

Level 1 Care home cluster 

Level 2 Resident 

Level 3 Time point 1 Time point 2 Time point 3 Time point 4 Time point 5 
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7.2.4.4.1 Sensitivity analyses  

For sensitivity analyses, I also investigated the longitudinal association of 

quality of life (DEMQOL proxy score) with symptoms of sleep disturbances of 

any severity (defined as yes to the NPI sleep disturbance item) as a binary 

variable over sixteen months. For additional sensitivity analysis, I also 

investigated the longitudinal association of sleep disturbance item score as a 

continuous variable with quality of life (DEMQOL proxy score) with over sixteen 

months. 

Again, I used multi-level linear regression models, adjusted for age, sex, and 

dementia severity (CDR global score categorised as mild, moderate or severe 

dementia), and took into account the clustering effect of residents who live 

within the same care home clusters and of repeated measures, using three-

level models (see Figure 14). All five of the data time points were used for the 

predictors and the outcome of quality of life. 

Furthermore, motivated by the findings to the question above, I also 

investigated if dementia severity (CDR global score categorised as mild, 

moderate or severe dementia) was associated with quality of life over sixteen 

months. Again, I used a three-level multi-level linear regression model (see 

Figure 14) and adjusted for resident age and sex. Again, all five of the data time 

points were used for the predictors and the outcome of quality of life. 

7.2.4.5 Are residents who have clinically significant sleep 

disturbances more likely to be prescribed PRN and regular 

sleep medications over sixteen months?  

I investigated the longitudinal association between clinically significant cases of 

sleep disturbances (defined as ≥4 for the frequency x severity score for the NPI 

sleep disturbance item) as a binary independent variable and being prescribed 

regular or PRN sleep medications (non-benzodiazepine hypnotics or 

benzodiazepines) over sixteen months. For sleep medications, I used the binary 

outcome of yes or no for if the resident was prescribed regular or PRN non-

benzodiazepine hypnotics or benzodiazepines at each follow-up. I used a multi-

level logistic regression model, adjusted the model for age, sex, and dementia 
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severity (CDR global score categorised as mild, moderate or severe dementia), 

and took into account the clustering effect of residents who live within the same 

care home clusters and of repeated measures, using three-level models: level 1 

– care home cluster; level 2 – resident; level 3 – time point (see Figure 14). All 

five of the data time points were used for the predictors and the outcome of 

sleep medications.  

7.2.4.5.1 Sensitivity analyses  

For sensitivity analyses, I also investigated the longitudinal association of 

symptoms of sleep disturbances of any severity (defined as yes to the NPI 

sleep disturbance item) as a binary variable with sleep medications over sixteen 

months. For an additional sensitivity analysis, I also investigated the longitudinal 

association of sleep disturbance item score as a continuous variable with sleep 

medications over sixteen months. I used multi-level linear regression models, 

adjusted for age, sex, and dementia severity (CDR global score), and took into 

account the clustering effect of residents who live within the same care home 

clusters and of repeated measures, using three-level models: level 1 – care 

home cluster; level 2 – resident; level 3 – time point (see Figure 14). Again, all 

five of the data time points were used for the predictors and the outcome of 

sleep medications. 

7.2.4.6 Are residents who have clinically significant sleep 

disturbances at baseline more likely to be admitted to 

hospital over sixteen months?  

I investigated if those who have clinically significant sleep disturbances (defined 

as ≥4 for the frequency x severity score for the NPI sleep disturbance item) as a 

binary variable at baseline were more likely to have hospital admissions over 

the 16 months after baseline. For hospital admissions, I used the binary 

outcome of yes or no to if the resident had at least one hospital admission in the 

four months before the proxy assessment date at 4, 8, 12 or 16 months 

recorded on the CSRI. I used a multi-level logistic regression model, adjusted 

all analyses for age, sex, and dementia severity (CDR global score), and took 

into account the clustering effect of residents who live within the same care 
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home clusters and of repeated measures, using three-level models: level 1 – 

care home cluster; level 2 – resident; level 3 – time point (see Figure 14). For 

sleep disturbances and the other predictors, I used only baseline data, and for 

the outcome of hospital admissions, I used data from the four-time points of 

four, eight, twelve and sixteen months.   

7.2.4.6.1 Sensitivity analyses  

For sensitivity analyses, I also investigated if those who had symptoms of sleep 

disturbances of any severity (defined as yes to the NPI sleep disturbance item) 

as a binary variable at baseline were more likely to have hospital admissions 

over the 16 months after baseline. For an additional sensitivity analysis, I also 

investigated the longitudinal association of sleep disturbance item score as a 

continuous variable at baseline with hospital admissions over the 16 months 

after baseline. Again, I used multi-level logistic regression models, adjusted for 

age, sex, and dementia severity (CDR global score), and took into account the 

clustering effect of residents who live within the same care home clusters and of 

repeated measures, using three-level models: level 1 – care home cluster; level 

2 – resident; level 3 – time point (see Figure 14). Furthermore, for sleep 

disturbances and the other predictors I used only baseline data, and for the 

outcome of hospital admissions I used data from the four-time points of four, 

eight, twelve and sixteen months.   

7.2.4.7 Are residents who have clinically significant sleep 

disturbances at baseline more likely to die over sixteen 

months?  

I investigated if having clinically significant cases of sleep disturbances (defined 

as ≥4 for the frequency x severity score for the NPI sleep disturbance item) at 

baseline was associated with time to death over sixteen months, using a cox 

proportional hazards model. I used the binary outcome of yes or no for if the 

resident died during the 16 months of the study. For the measure of time in the 

study, I used the number of days from the date of the residents' baseline proxy 

assessment until their recorded date of death, exit or their last proxy 

assessment if they were followed up to sixteen months. I adjusted the model for 



172 

 

age, sex, and dementia severity (CDR global score) at baseline and used 

shared frailties to account for the clustering of data by care home cluster. 

7.2.4.7.1 Sensitivity analyses  

For sensitivity analyses, I also investigated if having symptoms of sleep 

disturbances of any severity (defined as yes to the NPI sleep disturbance item) 

at baseline was associated with time to death over sixteen months, using a cox 

proportional hazards model. For additional sensitivity analyses, I investigated if 

sleep disturbance item score as a continuous variable at baseline was 

associated with time to death over sixteen months, using a cox proportional 

hazards model. 

In chapter eight, I present the descriptive results of my analyses of the 

MARQUE longitudinal cohort study.  
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Chapter 8 Description of the MARQUE cohort 

study 

In this chapter, I describe the care homes and staff who participated in the 

MARQUE study, and then the demographic and symptom profiles of the 

residents who participated, as well as their rates of psychotropic drug 

prescription, hospital admissions and mortality.  

8.1 The care homes that participated in the cohort 

study 

Overall, 114 care homes were approached for the study and 86 agreed to 

participate (75.4%). Of the 28 homes that decided not to participate, seven were 

homes providing residential care and 21 were providing nursing care. The 

reasons for care homes not participating were the home declined (n = 13), did 

not return initial phone call (n = 9), too busy (n = 2), agreed initially but new 

manager declined (n = 2), staffing issues (n = 1), and already taking part in 

another research study (n = 1). The 86 care homes that participated were 

spread around England (see Figure 15 for the geographical spread).  

As stated in section 7.1, a care home cluster was defined as a unit within a care 

home where staff and management worked separately and so one care home 

could include more than one cluster. Across the 86 care homes there were 97 

care home clusters. Of the 86 care homes, the majority were nursing homes 

and privately owned (see Table 5 for care home characteristics and the national 

Care Quality Commissions ratings).  

Most homes were dementia specialist care homes, with a third dementia 

registered. Overall, most of the homes were rated as good in the last Care 

Quality Commissions inspections before the time each of the care homes had 

consented to the study. However, the number rated as good was below the 

national average, and the number rated as requiring improvement was more 

than the national average (Care Quality Commission, 2019b). 
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Figure 15: The geographical spread of the 86 care homes that 

participated in the MARQUE study (Robertson, 2017) 

Table 5: Baseline characteristics of the 86 participating care 

homes in the MARQUE cohort study  

Care home characteristic N % The national average 
in % in 20191 

Type 
Nursing 

Residential  

 
50 
36 

 
58.1 
41.9 

 
391 
611 

Provider 
Charity 

Local authority 
Private 

 
15 
3 

68 

 
17.4 
3.5 

79.1 

 

Registration  
Dementia specialist 

Dementia registered  

 
76 
29 

 
87.4 
33.3 

 

CQC rating 
Outstanding  

Good 
Requires improvement 

Inadequate  

 
6 

59 
18 
2 

 
7.1 

69.4 
21.2 
02.4 

 
41 

801 
151 

11 

1(Care Quality Commission, 2019b). 
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8.2 The staff that participated in the cohort study 

There were 3859 staff members working across the 86 care homes in the study 

(median 30, interquartile range 20, 48) (La Frenais, 2018). Some of the staff 

who answered the proxy questionnaires on behalf of their residents did not 

consent to participate in the staff part of the MARQUE study, so data on the 

shift pattern they worked was not collected and therefore missing. However, the 

majority of staff who answered proxy questionnaires about their residents took 

part in the staff part of the study, and of those, most of them worked only day 

shifts across the five-time points (see Table 6 for staff shift pattern).  

Table 6: The shift patterns of those who answered the proxy 

questionnaires on behalf of each resident worked  

Shift pattern Baseline 
[%] 

4 months 
[%] 

8 months 
[%] 

12 months 
[%] 

16 months 
[%] 

Only days 893 [61.2] 653 [53.4] 545 [53.5] 456 [52.6] 379 [50.9] 

Days and 
nights/ only 

nights 

201 [13.8] 141 [11.5] 138 [13.5] 111 [12.8] 81 [10.9] 

Other  17 [1.2] 4 [0.3] 7 [0.7] 1 [0.1] 1 [0.1] 

Missing 349 [23.9] 424 [34.7] 329 [32.3] 299 [34.5] 284 [38.1] 

 

8.3 The residents that participated in the cohort study 

Overall, 1489 residents with dementia were consented to the study, and data 

was collected about 1483 of those participants at baseline, as five residents 

died and one moved out of the home before any of their data was collected.  

8.3.1 The flow of residents through the study  

In Figure 16 there is a STROBE diagram of the flow of residents through the 

study, including how many resident’s had data collected on the NPI and losses 

and deaths at 4, 8, 12 and 16 months. Between baseline and the 16 months 

follow up 699 residents exited the study (47.1%).  
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NPIs completed at 
4 months (n = 
1222; 98.2%) 

NPIs completed at 
8 months (n = 
1019; 98.4%)  

NPIs completed at 
12 months (n = 

867; 96.5%)  

NPI completed at 
16 months (n = 

746; 95.2%) 

Total number of residents 
able to have data collected 

at 16 months (n=784) 

Total number of residents 
able to have data collected 

at 8 months (n=1036) 

Total number of residents 
able to have data collected 

at 12 months (n=898) 

Not completed at 
baseline (n=22) 

• Died (n=15) 

• Refused (n=1) 

• Left home (n=2) 

• Withdrew 
consent (n=1) 

• Unknown (n=2) 

• Unwell (n=1)  

Not completed at 
4 months (n=23) 

• Died (n=7) 

• Refused (n=5) 

• Left home (n=1) 

• Unknown (n=5) 

• Unwell (n=5) 

Not completed at 
8 months (n=17) 

• Refused (n=9) 

• Unknown (n=5) 

• Unwell (n=3) 

Not completed at 
12 months (n=31) 

• Refused (n=13) 

• Unknown 
(n=12) 

• Unwell (n=5)  

• Uncontactable 
(n=1) 

 

Not completed at 
16 months (n=38) 

• Refused (n=13) 

• Unwell (n=3) 

• Unknown 
(n=22) 

Exits after baseline 
(n=238) 

• Died (n=181) 

• Left home (n=28) 

• Home withdrew 
(n=16) 

• Withdrew consent 
(n=8) 

• Unwell (n=1) 

• Unknown (n=4) 

Exits after 4 months 
(n=209) 

• Died (n=151) 

• Left home (n=28) 

• Home withdrew 
(n=17) 

• Withdrew consent 
(n=7) 

• Unknown (n=6) 

Exits after 8 months 
(n=138) 

• Died (n=106) 

• Left home (n=19) 

• Home withdrew 
(n=7) 

• Withdrew consent 
(n=2) 

• Unknown (n=4) 

Exits after 12 months 
(n=114) 

• Died (n=85) 

• Left home (n=13) 

• Home withdrew 
(n=9) 

• Withdrew consent 
(n=2) 

• Unknown (n=5) 

NPIs completed at 
baseline (n = 
1461; 98.5%)  

Total number of residents 
able to have data collected 

at baseline (n=1483) 

Total number of residents 
able to have data collected 

at 4 months (n=1245)  

B
a

s
e

li
n

e
 

4
 m

o
n

th
s
 

8
 m

o
n

th
s
 

1
2

 m
o

n
th

s
 

Reasons for exits 

Reasons for not 

completing the NPI 

Figure 16: STROBE diagram of completion of the Neuropsychiatric Inventory 

(NPI) 
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8.3.2 Resident demographics  

The characteristics of the 1483 residents who participated in the study are 

presented in Table 7. The median number of participating residents per care 

home cluster was 14 (ranging from 2-15 residents) (Livingston et al., 2017a). At 

baseline, the median age of residents was 86.1 years (range 40-105 years), 

and the median length of time that residents had lived in the care home for at 

the time of the baseline assessment was 717 days (range 3-6824 days). The 

majority of residents spoke English as a first language (95.0%) and were 

widowed (55.4%). In terms of dementia diagnoses, 86.4% (1281 residents) of 

participants had a recorded clinical diagnosis of dementia and the other 13.6% 

(202 residents) of participants met the criteria of possible dementia on the NPC.  
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Table 7: The characteristics of the 1483 residents who 

participated in the MARQUE study  

Resident characteristics [n of residents data 

collected about] n % 

Sex [1482]   

  Female 1025 69.2 

  Male 457 30.8 

Ethnicity [1451]  

White British  1280 88.2 

White Irish 43 3.0 

White other 50 3.4 

Black British, Caribbean, African 33 2.3 

Asian or Asian British, Indian, Pakistani, 

Bangladeshi   

13 0.9 

Mixed: White and Black Caribbean 1 0.1 

Chinese 2 0.1 

Other 29 2.0 

Dementia severity (CDR)     

Baseline [1457] Mild 426 29.2 

Moderate 482 33.1 

Severe 549 37.7 

4 months [1222] Mild 290 23.7 

Moderate 359 29.4 

Severe 573 46.9 

8 months [1019] Mild 207 20.3 

Moderate  329 32.3 

Severe  483 47.4 

12 months  [866] Mild 161 18.6 

Moderate  269 31.1 

Severe  436 50.3 

 16 months [742] Mild 108 14.6 

Moderate  238 32.1 

Severe  396 53.4 

CDR = Clinical Dementia Rating global score. 
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8.3.3 Complete data for resident outcomes 

The percentage of complete data for resident outcomes range was 91.0-98.5% 

depending on time point and outcome (see Table 8 for the number and 

percentage of complete outcomes for each scale).  

Table 8: The number and percentage of residents with complete 

data for outcomes at each time point  

Outcomes Baseline1; 

n [%] 

4 

months2; 

n [%] 

8 

months3; 

n [%] 

12 

months4; 

n [%] 

16 

months5; 

n [%] 

Quality of life 

(DEMQOL) 

1454 [98.0] 1215 [98.0] 1016 [98.0] 866 [96.0] 742 [96.0] 

Agitation (CMAI)  1422 [96.0] 1201 [96.0] 1000 [96.0] 852 [95.0] 736 [94.0] 

At least one item on 

the NPI completed 

1461 [98.5] 1222 [98.2] 1019 [97.0] 867 [97.0] 746 [95.2] 

Neuropsychiatric 

symptoms (NPI) 

     

Sleep disturbance  1460 [98.4] 1222 [97.2] 1019 [97.0] 867 [97.0] 745 [95.0] 

Delusions 1416 [95.0] 1180 [95.0] 1000 [96.0] 845 [94.0] 715 [92.0] 

Hallucinations  1424 [96.0] 1198 [96.3] 1005 [97.0] 851 [95.0] 726 [93.0] 

Agitation/ 

aggression 

1449 [97.0] 1209 [97.2] 1011 [98.0] 862 96.0] 743 [95.0] 

Depression 1431 [96.0] 1201 [97.0] 1013 [98.0] 861 [96.0] 734 [94.0] 

Anxiety 1437 [97.0] 1202 [97.0] 1013 [98.0] 862 [95.9] 738 [93.0] 

Euphoria 1434 [97.0] 1193 [96.0] 1011 [97.0] 855 [95.2] 733 [93.0] 

Apathy 1421 [96.0] 1186 [95.3] 1003 [97.0] 856 [95.3] 734 [94.0] 

Disinhibition 1432 [97.0] 1200 [97.0] 1011 [97.0] 857 [95.4] 729 [92.0] 

Irritability 1445 [98.0] 1209 [97.2] 1013 [97.0] 860 [96.0] 738 [93.0] 

Aberrant motor 

behaviour 

1457 [98.2] 1221 [98.2] 1018 [98.2] 866 [96.4] 744 [95.0] 

Eating behaviour 1402 [95.0] 1166 [95.0] 988 [95.4] 839 [93.4] 716 [91.0] 

Medication  1423 [96.0] 1213 [96.0] 1003 [97.0] 860 [96.0] 726 [93.0] 

Overnight hospital 

admissions 

1462 [98.5] 1222 [98.2] 1019 [98.4] 872 [97.1] 753 [96.0] 

Number of residents able to have data collected at 1Baseline = 1483; 2four months = 1244; 
3eight months = 1036; 4twelve months = 898; 5sixteen months = 784; CMAI = Cohen 

Mansfield Agitation Inventory; NPI = Neuropsychiatric Inventory.  
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8.3.4 Descriptives of resident outcomes   

8.3.4.1 Average scores of resident outcomes  

Table 9 describes the average scores for resident outcomes in quality of life, 

agitation, neuropsychiatric symptoms, sleep disturbance, which I will describe in 

more detail below. For sleep disturbance, this is the average score in those that 

had sleep disturbances. It also describes the average number of medications 

that residents were taking, both prescribed and PRN. 

Table 9: The average scores of resident outcomes across the 

five time points (median [interquartile range] or mean [standard 

deviation]) 

Outcomes Baseline  4 months  8 months  12 months  16 months 

Quality of life total 
score (DEMQOL)1  

104 [95-
110] 

105 [94-
111] 

106 [97-111] 106 [98-111] 106 [99-111] 

Agitation total 
score (CMAI)1  

41 [33-55] 40 [32-54] 40 [32-53] 39 [32-55] 39 [31-52] 

Neuropsychiatric 
symptoms total 

score (NPI)1 

9 [3-20] 9 [3-20] 10 [3-21] 11 [3-24] 11 [3-23] 

  Sleep 
disturbance score 

(NPI sleep item; 
frequency times 

severity)1* 

4 [3-6] 4 [3-6] 4 [3-6] 4 [3-6] 3 [2-4] 

  Frequency of 
sleep disturbance 

score (NPI sleep 
item)1* 

3 [2-4] 3 [2-4] 3 [2-4] 3 [2-4] 3 [1-4] 

  Severity of sleep 
disturbance score 
(NPI sleep item)1*  

1 [1-2] 1 [1-2] 1 [1-2] 1 [1-2] 1 [1-2] 

Overall number of 
medications 

prescribed and 
PRN2  

8 [4.2] 8 [4.1] 8.7 [4.0] 8.7 [4.1] 8.6 [5.3] 

1Median [interquartile range]; 2Mean [standard deviation]; *in those that have sleep 
disturbances; CMAI = Cohen Mansfield Agitation Inventory; NPI = Neuropsychiatric Inventory.  
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8.3.4.2 Percentage of residents with neuropsychiatric symptoms 

The percentage of residents with neuropsychiatric symptoms of any severity 

and clinically significant cases in each of the twelve neuropsychiatric symptoms, 

including sleep disturbances, are described in Table 10. The most common 

neuropsychiatric symptom across all five follow-ups was the agitation/ 

aggression NPI item, with the least common symptom being euphoria. Sleep 

disturbance was the sixth most common symptom, and I will describe more 

about the prevalence of sleep disturbances in section 9.1.  
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Table 10: The percentage of residents with neuropsychiatric symptoms of any severity and clinically 

significant cases of different neuropsychiatric symptoms on the Neuropsychiatric Inventory (NPI) 

 

Neuropsychiatric 
symptoms 

Baseline [n=1460] 4 months [n=1222] 8 months [n=1019] 12 months [n=867] 16 months [n=745] 

Symptoms1 Cases2 Symptoms1 Cases2 Symptoms1 Cases2 Symptoms1 Cases2 Symptoms1 Cases2 

Sleep disturbance  24.7 13.7 25.5 13.6 25.3 13.5 26.6 16.0 24.3 12.9 

Delusions 17.6 9.7 14.8 8.8 16.1 8.3 15.7 7.5 13.8 8.0 

Hallucination 14.9 6.2 15.2 6.5 14.8 5.4 16.8 6.0 13.5 6.6 

Agitation/ aggression  59.0 31.8 54.0 28.2 52.0 29.0 54.0 32.1 53.0 31.2 

Depression 34.2 11.2 34.9 11.8 33.1 13.2 31.3 13.4 32.0 13.7 

Anxiety 28.1 12.0 27.5 13.2 27.6 13.7 26.0 13.1 26.0 13.8 

Euphoria 7.6 2.7 9.6 2.8 8.1 2.4 9.6 3.0 9.8 3.1 

Apathy 32.4 21.0 29.4 21.0 32.1 25.2 34.4 25.6 34.6 28.0 

Disinhibition  17.4 7.9 14.6 6.5 17.2 7.8 17.6 7.6 18.1 8.8 

Irritability 40.0 18.9 36.3 18.1 37.2 18.9 38.5 20.4 38.6 20.6 

Aberrant motor behaviour 22.3 16.1 25.4 18.7 23.7 18.3 24.1 19.3 24.3 19.3 

Eating behaviour  20.4 15.4 20.5 15.1 20.8 15.9 23.5 17.2 25.2 18.9 

1Symptoms = yes to the NPI item; 2Cases = if yes to the NPI item, ≥4 for the frequency x severity score. 
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8.3.4.3 Residents on prescribed and PRN medications   

The number of residents who were prescribed different psychotropic and 

cognition-enhancing medications are described in Table 11. Sleep medications, 

including Z drugs, benzodiazepines and melatonin, are divided into regularly 

prescribed sleep medications only, excluding PRN, and both regularly 

prescribed and PRN. Over time, the prescription rates of sleep medications, 

antipsychotics and antidepressants fluctuated up and down, whereas cognition-

enhancing medications slightly increased.  

Table 11: The number and percentage of residents on 

psychotropic medications and cognition-enhancing 

medications across the five-time points 

Type of medication Baseline 

[%] 

4 months 

[%] 

8 months 

[%] 

12 months 

[%] 

16 months 

[%] 

Sleep medications 

prescribed excluding 

PRN1 

203 [14.3] 175 [14.4] 152 [15.2] 113 [13.1] 99 [13.6] 

Any sleep 

medications 

prescribed including 

PRN1  

322 [22.6] 284 [23.4] 228 [22.7] 200 [23.3] 160 [22.0] 

Any antipsychotics 

including PRN 

245 [17.2] 206 [17.0] 183 [18.2] 150 [17.4] 115 [15.8] 

Any antidepressants  571 [40.1] 478 [39.4] 390 [39.0] 337 [39.2] 272 [37.5] 

Any cognition 

enhancing 

medications2 

418 [29.4] 357 [29.4] 303 [30.2] 266 [30.1] 220 [30.3] 

1 Sleep medication includes non-benzodiazepine hypnotics, benzodiazepines and melatonin; 
2 Cognitive enhancing medications include cholinesterase inhibitors or/and memantine; PRN 

= pro re nata.   
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8.3.4.4 Residents with hospital admissions  

The number and percentage of residents who had overnight hospital 

admissions are described in Table 12, with 6.8-8.3% of residents being 

admitted to hospital over the four months before each of the five-time points. 

Hospital admissions were on average short in length (3-6 nights), and most 

residents who had hospital admission between time points only had one.  

Table 12: The number of residents with overnight hospital 

admissions, including the average number and length of 

admissions across the five-time points 

Admissions Baseline 4 months  8 months  12 months  16 months  

Residents with any 

overnight hospital 

admissions1 

117 [8]  84 [6.9] 76 [7.5] 72 [8.3] 51 [6.8] 

Average number of 

overnight hospital 

admissions2  

1 [1-1] 1 [1-1] 1 [1-1] 1 [1-1] 1 [1-1] 

Length of hospital 

admission in nights3  

6 [3-15] 5.5 [1-9] 3 [1-8] 5 [1.5-12] 5 [1-13] 

1 Number [percentage]; 2 Median [interquartile range] in those that have hospital admissions; 3 

Median [interquartile range].  

 

8.3.4.5 Resident mortality  

The majority of exits in the study (n = 523, 75.1% of 699 exits) were because 

the resident died before the next study visit. The median time to death from the 

baseline assessment was 193 days (interquartile range 89-317 days). The date 

of death was missing for 139 residents (26.6%).  

 

 

 

 



185 

 

8.4 Minutes of daylight (time of year) 

The percentage of complete data for and the average number of minutes of 

daylight, used as a measure of time of year is in Table 13. There was complete 

data for 95.2-99% of residents across the time points in regard to minutes of 

daylight.  

Table 13: The percentage of complete data for, and the average 

number of, minutes of daylight (time of year) 

 Baseline 4 months 8 months 12 months 16 months 

Number of 

participants with 

complete data 

about minutes of 

daylight [%]   

1463 [99.0] 1226 [98.0] 1016 [98.0] 881 [98.1] 747 [95.2] 

Average daylight 

in minutes 

[standard 

deviation] 

800.0 

[163.1] 

678.0 

[179.2] 

736.0 

[181.4] 

778.2 

[166.4] 

683.3 

[179.0] 

 

In the next chapter, I will discuss the results of my cross-sectional analyses of 

the MARQUE study.  
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Chapter 9 Cross-sectional results of the 

MARQUE cohort study 

In this chapter, I first present my cross-sectional analyses of the prevalence of 

sleep disturbances, and then my cross-sectional analyses of factors associated 

with sleep disturbances at baseline. In this section, I will describe the results of 

the cross-sectional analyses I conducted to answer my research questions of: 

1. What is the cross-sectional prevalence of symptoms of sleep 

disturbances of any severity, and clinically significant cases of sleep 

disturbances on the NPI sleep disturbance item (does the resident have 

any sleep disturbance) at baseline, four months, eight months, twelve 

months, and sixteen months? 

2. What is the cross-sectional prevalence of individual sleep disturbance 

symptoms on the eight sub-questions of on the NPI sleep disturbance 

item at baseline, four months, eight months, twelve months, and sixteen 

months? 

3. Which characteristics (sex, age, dementia severity, agitation, depression, 

anxiety, delusions, hallucinations, minutes of daylight (time of year), 

quality of life score, sleep medications, antipsychotics, and 

antidepressants) are cross-sectionally associated with clinically 

significant sleep disturbances at baseline? 

a. For sensitivity analyses, I also investigated the association of 

symptoms of sleep disturbances of any severity and sleep 

disturbance score with resident characteristics and demographics 

at baseline.  

9.1 Prevalence of sleep disturbances  

9.1.1 Demographics of residents with sleep disturbances at baseline   

Of the 24.7% of residents with symptoms of sleep disturbances of any severity, 

25.6% had mild dementia, 36.4% had moderate dementia, and 38.1% had 

severe dementia. Of the 13.7% of residents with clinically significant cases of 
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sleep disturbance at baseline, 24.0% had mild dementia, 35.0% had moderate 

dementia, and 41.0% had severe dementia. Of those with symptoms of sleep 

disturbances of any severity, 65.6% were female, and of those with clinically 

significant cases, 63.5% were female. Residents with symptoms of sleep 

disturbances of any severity had a mean age of 84.4 years for symptoms, 

versus 85.1 years for residents with no symptoms. Residents with clinically 

significant cases of sleep disturbance had a mean age of 84.8 years, versus 

85.0 years for residents with no cases.   

9.1.2 Description of the prevalence of different sleep disturbances 

across the time points  

Overall, the point prevalence of both symptoms of sleep disturbances of any 

severity and clinically significant sleep disturbances were similar across the five-

time points (see Table 14 for the prevalence of overall and individual symptoms 

of sleep disturbances). Nearly half (47.0%) of residents had symptoms of sleep 

disturbances of any severity on at least one of the time points, and nearly a third 

(30.8%) had a clinically significant case of sleep disturbance on at least one-

time point, defined as cumulative prevalence. 

The most prevalent individual symptoms of sleep disturbance across every time 

point were sleeping excessively during the daytime followed by getting up 

during the night-time, with a cumulative prevalence of 24.0% and 21.3% for 

each, respectively. 
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Table 14: Point prevalence (%) of symptoms of sleep disturbances of any severity, clinically significant 

cases of sleep disturbances, and individual symptoms of sleep disturbances on the Neuropsychiatric 

Inventory (NPI) across the five-time points 

Sleep disturbances Baseline1 4 months2  8 months3  12 months4  16 months5  Cumulative 
prevalence6  

Symptoms of sleep 
disturbances of any severity   

24.7 25.5 25.3 26.6 24.3 47.6 

Clinically significant sleep 
disturbance 

13.7 13.6 13.5 16.0 12.9 31.3 

Sleep excessively during the 
day 

10.5 9.1 7.6 10.7 7.5 24.0 

Getting up during the night  10.2 8.7 7.3 7.8 8.5 21.3 

Difficulty falling asleep 9.0 7.4 5.6 5.9 5.5 18.8 

Wander, pace or inappropriate 
activities at night 

7.5 7.4 6.0 6.1 5.4 15.5 

Awaken you during the night 6.2 5.6 5.3 4.8 3.1 14.3 

Awaken too early in the 
morning 

6.3 3.8 2.7 2.5 2.6 11.4 

Awaken during the night, 
dress and plan to go out 

3.4 2.6 2.4 2.2 2.4 7.7 

Other night-time  behaviours 3.2 4.1 3.5 3.6 2.1 10.1 

1Baseline n = 1460; 2four months n = 1222; 3eight months n = 1019; 4twelve months n = 867; 5sixteen months n = 745; 6cumulative prevalence out of 
1462 residents who had data collected on sleep disturbance on at least one-time point, and is defined as the proportion of residents having any or one of 
the symptoms or clinically significant case on at least one-time point over the 16 months. 
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9.2 Sleep disturbances and their association with 

resident characteristics and other factors at 

baseline 

9.2.1 Sleep disturbance as the dependent variable  

9.2.1.1 Clinically significant cases of sleep disturbances  

For my primary analysis, I first investigated if resident characteristics and other 

factors were associated with clinically significant cases of sleep disturbances as 

a binary variable in individual multi-level regression models. In these analyses 

(see Table 15), four individual variables were statistically significantly 

associated with clinically significant cases of sleep disturbances. These were all 

neuropsychiatric symptoms other than sleep; agitation, anxiety, depression and 

delusions. Clinically significant sleep disturbances were not significantly 

associated with sex, which showed an association with males being more likely 

to have sleep disturbance, or hallucinations, which slightly increased the odds 

of having a sleep disturbance, as both associations had wide confidence 

intervals. Similarly, with dementia severity, moderate or severe dementia had 

an association with sleep disturbances compared to mild dementia, however, 

the confidence intervals were wide. Both age and minutes of daylight (time of 

year) at the time sleep disturbance was measured had no association with 

clinically significant sleep disturbances.  
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Table 15: Individual multi-level logistic regression models of 

resident variables and their association with clinically 

significant cases of sleep disturbances at baseline  

Factor [n] Odds ratio 95% confidence interval  

Sex [1423]1    

Female 0.71 [0.50 to 1.00] 

Male ref ref 

Age [1423]2 1.00 [0.98 to 1.02] 

Dementia severity (CDR) [1423]3   

Mild  ref ref 

Moderate 1.29 [0.84 to 1.98] 

Severe 1.29 [0.85 to 1.97] 

Agitation score (CMAI) [1386]4 1.03 [1.02 to 1.04] 

Anxiety score (NPI) [1401]4 1.17 [1.11 to 1.24] 

Depression score (NPI) [1395]4 1.21 [1.13 to 1.28] 

Delusions score (NPI) [1381]4  1.12 [1.06 to 1.19] 

Hallucinations score (NPI) [1388]4 1.07 [0.99 to 1.17] 

Minutes of daylight (time of year) [1423]4 1.00 [0.99 to 1.00] 

1Adjusted for age and dementia severity; 2adjusted for sex and dementia severity; 3adjusted 
for sex and age; 4adjusted for age, sex and dementia severity; CDR = Clinical Dementia 
Rating global score; CMAI = Cohen Mansfield Agitation Inventory; NPI = Neuropsychiatric 
Inventory item; significant values are in bold.  

 

I then included all of these individual variables in a multi-level logistic regression 

model to investigate potential factors associated with clinically significant cases 

of sleep disturbances (see Table 16). Both agitation and depression were 

statistically significantly associated with clinically significant sleep disturbance in 

both the overall model and the individual regression models, and residents’ sex 

became significantly associated, with males more likely to have sleep 

disturbances than females. Overall, depression was the strongest variable 

associated with clinically significant sleep disturbances in both the individual 

regression models and in the overall model. Anxiety and delusions became not 

statistically significantly associated with sleep disturbances in the overall model, 

and dementia severity had the opposite association, with residents with milder 

dementia now more likely to have clinically significant sleep disturbances, but 

this association still had wide confidence intervals. Both age and minutes of 
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daylight had no association with sleep disturbances in the individual models or 

overall model, and hallucinations had no association in the overall model.  

Table 16: Multi-level logistic regression model of factors 

associated with clinically significant cases of sleep 

disturbances as an outcome at baseline  

Factor [n=1331] Odds ratio 95% confidence interval  

Sex   

Female 0.66 [0.46 to 0.96] 

Male ref ref 

Age 1.01 [0.99 to 1.03] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate 0.91 [0.58 to 1.92] 

Severe 0.88 [0.86 to 1.97] 

Agitation score (CMAI) 1.03 [1.02 to 1.04] 

Anxiety score (NPI) 1.07 [0.99 to 1.14] 

Depression score (NPI) 1.16 [1.08 to 1.24] 

Delusions score (NPI)  1.02 [0.95 to 1.10] 

Hallucinations score (NPI) 0.99 [0.89 to 1.09] 

Minutes of daylight (time of year) 1.00 [0.99 to 1.00] 

CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield Agitation Inventory; 
NPI = Neuropsychiatric Inventory item; significant values are in bold. 

 

9.2.1.2 Sensitivity analyses  

9.2.1.2.1 Symptoms of sleep disturbances of any severity 

Firstly, I investigated if resident characteristics and other factors were 

associated with symptoms of sleep disturbances of any severity, as a binary 

variable, in individual multi-level regression models. In these analyses (see 

Table 17), as in the previous analyses, the same four variables were statistically 

significantly associated with symptoms of sleep disturbances of any severity; 

agitation, anxiety, depression and delusions. 

Similar to the previous analyses, neither age nor minutes of daylight were 

associated with symptoms of sleep disturbances of any severity, and males 
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were more likely to have symptoms of sleep disturbances of any severity, 

though with wide confidence intervals. Furthermore, residents with moderate or 

severe dementia and hallucinations were more likely to have symptoms of sleep 

disturbances of any severity, though again this association had wide confidence 

intervals. 

Table 17: Individual multi-level logistic regression models of 

resident characteristics and variables and their association 

with symptoms of sleep disturbances of any severity at 

baseline  

Factor [n] Odds ratio 95% confidence interval  

Sex [1423]1    

Female 0.78 [0.59 to 1.03] 

Male ref ref 

Age [1423]2 0.99 [0.98 to 1.01] 

Dementia severity (CDR) [1423]3   

Mild  ref ref 

Moderate 1.27 [0.91 to 1.79] 

Severe 1.12 [0.80 to 1.58] 

Agitation score (CMAI) [1386] 1.03 [1.02 to 1.04] 

Anxiety score (NPI) [1401]  1.15 [1.09 to 1.21] 

Depression score (NPI) [1395] 1.21 [1.14 to 1.28] 

Delusions score (NPI) [1381]  1.12 [1.06 to 1.18] 

Hallucinations score (NPI) [1388] 1.07 [0.99 to 1.15] 

Minutes of daylight/time of year [1423] 1.00 [0.99 to 1.00] 

1Adjusted for age and dementia severity; 2adjusted for sex and dementia severity; 3adjusted 
for sex and age; CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield 
Agitation Inventory; NPI = Neuropsychiatric Inventory item; significant values are in bold. 

  

I then included all of these variables in a multi-level logistic model to investigate 

potential factors associated with having symptoms of sleep disturbances of any 

severity (see Table 18). Agitation and depression were the only significant 

variables statistically significantly associated with symptoms of sleep 

disturbances of any severity in the individual models and the overall model. 

Again, depression was the strongest variable associated with symptoms of 

sleep disturbances of any severity in both individual regression models and the 
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multivariate model. Furthermore, neither age, dementia severity, anxiety, 

delusions, hallucinations, or minutes of daylight were associated with sleep 

disturbance score in the overall model, and males were more likely to have 

symptoms of sleep disturbances of any severity, though again this association 

had wide confidence intervals.  

Table 18: Multi-level logistic model of factors associated with 

symptoms of sleep disturbances of any severity at baseline 

Factor [n=1331] Odds ratio 95% confidence interval  

Sex    

Female 0.77 [0.56 to 1.05] 

Male ref ref 

Age 1.00 [0.98 to 1.02] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate 1.02 [0.70 to 1.50] 

Severe 1.11 [0.80 to 1.56] 

Agitation score (CMAI) 1.03 [1.02 to 1.04] 

Anxiety score (NPI) 1.05 [0.99 to 1.12] 

Depression score (NPI) 1.17 [1.10 to 1.25] 

Delusions score (NPI)  1.02 [0.96 to 1.09] 

Hallucinations score (NPI) 0.99 [0.90 to 1.08] 

Minutes of daylight/time of year  0.99 [0.99 to 1.00] 

CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield Agitation Inventory; 
NPI = Neuropsychiatric Inventory item; significant values are in bold. 

 

9.2.1.2.2 Sleep disturbance item score 

Firstly, I investigated if resident characteristics and other factors were 

associated with sleep disturbance item score as a continuous variable in 

individual multi-level regression models. In these analyses (see Table 19), as in 

the previous analyses, the same four variables and neuropsychiatric symptoms 

were statistically significantly associated with sleep disturbances score; 

agitation, anxiety, depression and delusions. Similar to the previous analyses, 

neither age nor minutes of daylight were associated with sleep disturbance 

score, and males were more likely to have a higher score, though with wide 
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confidence intervals. Furthermore, residents with moderate or severe dementia 

had higher sleep disturbance scores, as did residents with hallucinations, 

though again with wide confidence intervals.  

Table 19: Individual linear regression models of resident 

variables and their association with sleep disturbances item 

score at baseline  

Factor [n] Regression 
coefficient  

95% confidence interval  

Sex [1423]1    

Female -0.19 [-0.46 to 0.08] 

Male ref ref 

Age [1423]2 -0.00 [-0.02 to 0.01] 

Dementia severity (CDR) [1423]3   

Mild  ref ref 

Moderate 0.21 [-0.10 to 0.52] 

Severe 0.20 [-0.10 to 0.51] 

Agitation score (CMAI) [1386] 0.04 [0.03 to 0.04] 

Anxiety score (NPI) [1401] 0.17 [0.12 to 0.23] 

Depression score (NPI) [1395] 0.23 [0.17 to 0.28] 

Delusions score (NPI) [1381]  0.11 [0.06 to 0.17] 

Hallucinations score (NPI) [1388] 0.07 [-0.00 to 0.15] 

Minutes of daylight (time of year) [1423] -0.00 [-0.00 to 0.00] 

1Adjusted for age and dementia severity; 2adjusted for sex and dementia severity; 3adjusted 
for sex and age; CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield 
Agitation Inventory; NPI = Neuropsychiatric Inventory item; significant values are in bold. 

 

I then included all of the variables in a multi-level linear model to investigate 

potential factors associated with sleep disturbances item score (see Table 20). 

Using sleep disturbance score as a continuous outcome, agitation, anxiety and 

depression were statistically significantly associated in the overall model and 

the individual regression models. Similarly, the depression score was again the 

strongest variable associated with sleep disturbance score in both individual 

regressions and the model. Furthermore, neither age, dementia severity, 

delusions, hallucinations, or minutes of daylight were associated with sleep 

disturbance score in the overall model, and males were more likely to have a 

higher score, though with wide confidence intervals 



195 

 

Table 20: Multi-level linear model of factors associated with 

sleep disturbance score at baseline    

Factor [n=1331] Regression 
coefficient  

95% confidence interval  

Sex    

Female -0.26 [-0.52 to 0.01] 

Male ref ref 

Age 0.00 [-0.01 to 0.02] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate -0.06 [-0.36 to 0.24] 

Severe -0.04 [-0.33 to 0.24] 

Agitation score (CMAI) 0.03 [0.02 to 0.04] 

Anxiety score (NPI) 0.07 [0.01 to 0.13] 

Depression score (NPI) 0.18 [0.12 to 0.24] 

Delusions score (NPI)  0.00 [-0.06 to 0.06] 

Hallucinations score (NPI) -0.02 [-0.10 to 0.06] 

Minutes of daylight (time of year) -0.00 [-0.00 to 0.00] 

CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield Agitation Inventory; 
NPI = Neuropsychiatric Inventory item; significant values are in bold. 

 

9.2.2 Sleep disturbance as the independent variable  

9.2.2.1 Clinically significant cases of sleep disturbances 

For my primary analysis, I investigated if having clinically significant cases of 

sleep disturbances, as a binary variable, was associated with other resident 

variables at baseline, including quality of life, being prescribed regular and PRN 

sleep medications, being prescribed regular and PRN antipsychotic 

medications, and being prescribed antidepressants, by conducting individual 

multi-level regression models (see Table 21). Residents with clinically 

significant sleep disturbances had a statistically significantly lower quality of life 

and were more likely to be prescribed both regular and PRN sleep medications, 

and antipsychotics. Residents with clinically significant sleep disturbances were 

not more likely to be prescribed antidepressants.  

 



196 

 

Table 21: Individual multi-level regression models of the 

association of clinically significant sleep disturbances with 

quality of life, sleep medications, antipsychotics, and 

antidepressants at baseline  

Factor [n]  Regression 
coefficient or 

odds ratio 

95% confidence 
interval  

Quality of life score (DEMQOL) [1445] -4.841 [-6.53 to -3.16] 

Regular and PRN sleep medications [1413] 1.752 [1.17 to 2.61] 

Regular and PRN antipsychotics [1413] 1.952 [1.28 to 2.95] 

Antidepressants [1413] 1.062 [0.76 to 1.47] 

1Regression coefficient, linear model; 2Odds ratio, logistic model; CMAI = Cohen Mansfield 
Agitation Inventory; significant values are in bold. 

 

9.2.2.2 Sensitivity analyses 

9.2.2.2.1 Symptoms of sleep disturbances of any severity 

For a further sensitivity analysis, I also conducted individual multi-level 

regression models to investigate if having symptoms of sleep disturbances of 

any severity, as a binary variable, was associated with other resident variables 

at baseline. In these models (see Table 22), similar to the previous analyses, 

residents with symptoms of sleep disturbances of any severity had a statistically 

significantly lower quality of life and were more likely to be prescribed both 

regular and PRN sleep medications and antipsychotics. Residents with 

symptoms of sleep disturbances of any severity were not more likely to be 

prescribed antidepressants.   
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Table 22: Individual multi-level regression models of the 

association of symptoms of sleep disturbances of any severity 

with other resident outcomes with quality of life, sleep 

medications, antipsychotics, and antidepressants at baseline 

Factor [n]  Regression 
coefficient or 

odds ratio 

95% confidence 
interval  

Quality of life score (DEMQOL) [1445] -4.931 [-6.28 to -3.59] 

Regular and PRN sleep medications [1413] 1.772 [1.27 to 2.45] 

Regular and PRN antipsychotics [1413] 1.702 [1.20 to 2.41] 

Antidepressants [1413] 1.072 [0.82 to 1.40] 

1Regression coefficient, linear model; 2Odds ratio, logistic model; CMAI = Cohen Mansfield 
Agitation Inventory; significant values are in bold. 

 

9.2.2.2.2 Sleep disturbance item score 

For sensitivity analysis, I conducted individual multi-level regression models to 

investigate if sleep disturbance score as a continuous variable was associated 

with the same resident variables at baseline. The results (see Table 23) showed 

a higher sleep disturbance score, indicating more frequent and severe sleep 

disturbances, was statistically significantly associated with a lower quality of life, 

and residents being more likely to be prescribed both regular and PRN sleep 

medications, and antipsychotics. Those with a higher sleep disturbance score 

were not more likely to be prescribed antidepressants.   
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Table 23: Individual multi-level regression models of the 

association of sleep disturbance item score with quality of life, 

sleep medications, antipsychotics, and antidepressants at 

baseline 

Factor [n] Regression 
coefficient or 

odds ratio 

95% confidence 
interval  

Quality of life score (DEMQOL) [1445] -0.831 [-1.08 to -0.58] 

Regular and PRN sleep medications [1413] 1.132 [1.07 to 1.20] 

Regular and PRN antipsychotics [1413] 1.092 [1.02 to 1.16] 

Antidepressants [1413] 1.012 [0.96 to 1.06] 

1Regression coefficient, linear model; 2Odds ratio, logistic model; CMAI = Cohen Mansfield 
Agitation Inventory; significant values are in bold. 

 

In the next chapter, I will describe the results of my longitudinal analyses of the 

MARQUE study.  
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Chapter 10 Longitudinal results of the MARQUE 

cohort study 

In this chapter, I first present my longitudinal analyses of the incidence, 

persistence, and resolution of sleep disturbances. I then present my longitudinal 

analyses of outcomes associated with sleep disturbances over the 16 months of 

the MARQUE study. In this section, I will describe the results of the longitudinal 

analyses I conducted to answer my research questions of:  

1. What is the incidence rate (per 1000 person-years) of symptoms of sleep 

disturbances of any severity and of clinically significant sleep 

disturbances over sixteen months?  

2. What is the persistence of symptoms of sleep disturbances of any 

severity and of clinically significant sleep disturbances over two 

consecutive time points (e.g. from baseline to four months, from four 

months to eight months, from eight months to twelve months, and from 

twelve months to sixteen months)?  

3. What is the persistence of symptoms of sleep disturbances of any 

severity and of clinically significant sleep disturbances in those that had 

them at baseline over sixteen months? 

4. Do residents who have clinically significant sleep disturbances have a 

worse quality of life over sixteen months?  

a. For sensitivity analyses, I also investigated the association of 

symptoms of sleep disturbances of any severity and sleep 

disturbance score with quality of life over sixteen months.  

b. Furthermore, motivated by the findings to the question above, I 

also investigated the association of dementia severity with quality 

of life over sixteen months.  

5. Are residents who have clinically significant sleep disturbances more 

likely to be prescribed PRN and regular sleep medications over sixteen 

months?  

a. For sensitivity analyses, I also investigated the association of 

symptoms of sleep disturbances of any severity and sleep 
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disturbance score with prescription of sleep medications over 

sixteen months. 

6. Are residents who have clinically significant sleep disturbances at 

baseline more likely to be admitted to hospital over sixteen months?  

a. For sensitivity analyses, I also investigated the association of 

symptoms of sleep disturbances of any severity and sleep 

disturbance score with hospital admissions over sixteen months. 

7. Are residents who have clinically significant sleep disturbances at 

baseline more likely to die over sixteen months?  

a) For sensitivity analyses, I also investigated the association of 

symptoms of sleep disturbances of any severity and sleep 

disturbance score with mortality over sixteen months. 

10.1 Incidence and persistence of sleep disturbances 

10.1.1 Incidence of sleep disturbances  

At baseline, 360 residents had symptoms of sleep disturbances of any severity. 

Of 1123 residents without symptoms of sleep disturbance at baseline, 336 

developed symptoms over the 16 months of study follow-up. Overall, 1123 

residents contributed 819.1 person-years at risk (Spronk et al., 2019) of 

developing symptoms of sleep disturbances of any severity during the 16 

months of study follow-up (see methods section 7.2.2.3.1). The incidence rate 

of symptoms of sleep disturbances of any severity was 410.2 cases per 1000 

person-years.  

At baseline, 200 residents had clinically significant cases of sleep disturbance. 

Of 1283 residents without clinically significant cases of sleep disturbance at 

baseline, 257 developed case level symptoms over the 16 months of study 

follow-up. These 1283 residents contributed 1019.7 person-years at risk of 

developing cases of sleep disturbance. The incidence rate of clinically 

significant cases of sleep disturbances was 226.8 cases per 1000 person-years.  
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10.1.2 Persistence, fluctuation and resolution of sleep 

disturbances  

10.1.2.1 Persistence over two consecutive time points 

In Table 24 I describe the persistence of both symptoms of sleep disturbances 

of any severity and clinically significant cases of sleep disturbances, defining 

persistence as the occurrence of sleep disturbances over two consecutive time 

points e.g. from baseline to four months, from four months to eight months, from 

eight months to twelve months, and from twelve months to sixteen months. For 

symptoms of sleep disturbances of any severity, persistence varied within a 

relatively narrow range across the time points from 41.4-49.2%, and similarly, 

for clinically significant cases it varied from 31.3-37.7%. For individual 

symptoms of sleep disturbance, persistence varied greatly from 8.5-35.3%. The 

individual symptoms of getting up during the night, wandering, and difficulty 

falling asleep were the most persistent, with lower persistence for sleeping 

excessively during the day, dressing and planning to go out, and awakening too 

early in the morning. The lowest persistence of sleep disturbances was for 

awakening you (others) during the night and other night-time behaviours. 
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Table 24: Persistence of sleep disturbances on the Neuropsychiatric Inventory (NPI) over two 

consecutive time points  

 

Sleep disturbance persistence 

Baseline-4 months 4-8 months 8-12 months 12-16 months 

n/N1 % n/N1 % n/N1 % n/N1 % 

Symptoms of sleep 
disturbances of any severity   

149/360*  41.4 140/312  44.9 127/258  49.2 99/231 42.9 

Clinically significant sleep 
disturbance 

63/200  31.5 50/166  31.3 52/138  37.7 48/139 34.5 

Difficulty falling asleep 32/131  24.4 13/91 14.3 7/57  12.3 15/51  29.4 

Getting up during the night  36/149  24.2 27/106  25.5 26/74  35.1 24/68  35.3 

Wander, pace or inappropriate 
activities at night 

35/110  31.8 26/91  28.6 19/61 31.1 16/53  30.2 

Awaken you during the night 21/90  
 

23.3 14/68 20.6 9/54  16.7 5/42  12.0 

Awaken during the night, dress 
and plan to go out 

8/50  16.0 4/32  12.5 5/22  22.7 5/19 26.3 

Awaken too early in the 
morning 

13/92  14.1 9/47 19.1 2/28  7.1 6/22  27.3 

Sleep excessively during the 
day 

35/153  22.9 23/111 20.7 23/77  29.9 24/93  25.8 

Other night-time  behaviours 4/47  8.5 5/50 10.0 6/36  16.7 3/31  9.7 

1Persistence here is defined as the occurrence of sleep disturbances over two consecutive time points, and thus computed as the number with the sleep 
disturbance at the later time point (numerator; n), over the number with that sleep disturbance at the previous time point (denominator; N), and then the 
% of this persistence.  
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10.1.2.2 Persistence of sleep disturbances over 16 months 

10.1.2.2.1 Persistence of symptoms of sleep disturbances of any severity 

over 16 months 

There were 360 residents (25% of the total sample) that had symptoms of sleep 

disturbances of any severity at baseline. Of those, 63 exited study before 4 

months (resident deaths n=54).  

Of the 297 residents with symptoms of sleep disturbances of any severity at 

baseline followed up at least once after baseline, 29% (85/297) recovered and 

did not have sleep disturbance at any follow-up, 47% (139/297) had fluctuating 

symptoms, and 25% (73/297) had persisting symptoms at all time points 

measured.  

10.1.2.2.2 Persistence of clinically significant cases of sleep disturbance over 

16 months 

There were 200 residents (14% of the total sample) that had clinically significant 

sleep disturbances at baseline. Of those, 36 exited the study before 4 months 

(resident deaths n=31).  

Of the 164 residents with clinically significant sleep disturbance at baseline 

followed up at least once after baseline, 38% (63/164) recovered and did not 

have clinically significant at any follow-up, 46% (75/164) had fluctuating 

symptoms, and 16% (26/164) had persisting cases at all time points measured.  

10.2 Longitudinal association of sleep disturbances 

with quality of life, sleep medications, hospital 

admissions, and mortality 

In this section, I will describe the results of the analyses I conducted for my 

research question, do residents who have sleep disturbances have a different 

course than those who are not in terms of quality of life, sleep medications, 

hospital admissions, and mortality?  
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10.2.1 Quality of life 

10.2.1.1 Clinically significant cases of sleep disturbances  

For my primary analysis, I investigated if clinically significant cases of sleep 

disturbance were longitudinally associated with quality of life score over 16 

months (see Table 25), adjusted for age, sex and dementia severity. Residents 

who had clinically significant cases of sleep disturbance had a statistically 

significantly lower quality of life score. The other factor that was statistically 

significantly associated with quality of life was severe dementia, which was 

associated with having a better quality of life. Age was not associated with 

quality of life, and females were more likely to have a worse quality of life than 

males, though this association had wide confidence intervals.  

Table 25: Multi-level linear model of the association of clinically 

significant sleep disturbances with quality of life over 16 

months  

Factor [n=1428] Regression 
coefficient 

95% confidence interval  

Clinically significant sleep disturbance   

Yes -3.94 [-4.82 to -3.06] 

No ref ref 

Sex    

Female -0.15 [-1.14 to 0.84] 

Male ref ref 

Age 0.00 [-0.03 to 0.04] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate -0.69 [-1.57 to 0.19] 

Severe 1.96 [1.02 to 2.89] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 

 

Additional analyses of the longitudinal relationship between sleep disturbances 

and quality of life with the models also adjusted for depression and agitation, as 

requested by my examiners, were also conducted (see appendix 28 for the 

results).  
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10.2.1.2 Sensitivity analyses for quality of life 

10.2.1.2.1 Symptoms of sleep disturbances of any severity 

For sensitivity analysis, I also investigated if having symptoms of sleep 

disturbances of any severity were longitudinally associated with quality of life 

score over 16 months (see Table 26). Residents who had symptoms of sleep 

disturbances of any severity had a significantly lower quality of life score. As in 

the analysis for clinically significant cases, the only other factor associated with 

quality of life in the present analysis was severe dementia, which was 

associated with having a better quality of life. As in the previous analyses, age 

was not associated with quality of life, and females were more likely to have a 

worse quality of life than males, though this association had wide confidence 

intervals. 

Table 26: Multi-level linear model of the association of 

symptoms of sleep disturbances of any severity with quality of 

life over 16 months 

Factor [n=1428] Regression 
coefficient 

95% confidence 
interval  

Symptoms of sleep disturbances of any severity   

Yes -3.69 [-4.41 to -2.98] 

No ref ref 

Sex    

Female -0.19 [-1.17 to 0.80] 

Male ref ref 

Age 0.00 [-0.04 to 0.04] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate -0.69 [-1.57 to 0.18] 

Severe 1.98 [1.04 to 2.91] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 
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10.2.1.2.2 Sleep disturbance item score  

As a sensitivity analysis, I also investigated if sleep disturbance score was 

longitudinally associated with quality of life score over 16 months (see Table 

27). Residents who had a higher sleep disturbance score had a significantly 

lower quality of life score. Similarly, the only other factor associated with quality 

of life was severe dementia, which was associated with having a better quality 

of life. Again, age was not associated with quality of life, and females were more 

likely to have a worse quality of life than males, though this association had 

wide confidence intervals. 

Table 27: Multi-level linear model of the association of sleep 

disturbances as a continuous score with quality of life over 16 

months 

Factor [n=1409] Regression coefficient 95% confidence interval  

Sleep disturbance score -0.41 [-0.52 to -0.31] 

Sex    

Female -0.10 [-1.11 to 0.91] 

Male Ref ref 

Age -0.00 [-0.04 to 0.03] 

Dementia severity (CDR)   

Mild  Ref ref 

Moderate -0.67 [-1.55 to 0.22] 

Severe 2.24 [1.28 to 3.20] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 
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10.2.1.2.3 Dementia severity  

Furthermore, motivated by the findings to the question of if clinically sleep 

disturbances predict residents’ quality of life, I also investigated if dementia 

severity was associated with quality of life over sixteen months (Table 28). 

Residents with severe dementia had a statistically significantly higher quality of 

life compared to mild dementia, whilst residents with moderate dementia had a 

lower quality of life in comparison to mild dementia, though this association had 

wide confidence intervals. Neither resident sex nor age was associated with 

quality of life. 

Table 28: Multi-level linear model of the association of dementia 

severity with quality of life over 16 months 

Factor [n=1428] Regression coefficient 95% confidence interval  

Dementia severity (CDR)   

Mild  ref ref 

Moderate -0.82 [-1.70 to 0.06] 

Severe 1.68 [0.73 to 2.62] 

Sex    

Female -0.02 [-1.03 to 0.99] 

Male ref ref 

Age 0.00 [-0.04 to 0.04] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 
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10.2.2 Prescription of sleep medications  

10.2.2.1 Clinically significant cases of sleep disturbances  

For my primary analysis, I investigated whether clinically significant sleep 

disturbances were associated with being prescribed regular and PRN sleep 

medications (non-benzodiazepine hypnotics, benzodiazepines and melatonin; 

see Table 29). Those with clinically significant sleep disturbances were 

statistically significantly more likely to be prescribed sleep medications. 

Furthermore, residents who were male, younger, and who had severe dementia 

were also statistically significantly more likely to be prescribed sleep 

medications. Having moderate dementia was associated with being more likely 

to be prescribed sleep medications, but the confidence intervals were wide.   

Table 29: Multi-level logistic model of the association of 

clinically significant sleep disturbances with being prescribed 

regular and PRN sleep medications over 16 months 

Factor [n=1424] Odds ratio  95% confidence interval  

Clinically significant sleep disturbance   

Yes 1.57 [1.02 to 2.42] 

No ref ref 

Sex    

Female 0.22 [0.12 to 0.41] 

Male ref ref 

Age 0.97 [0.95 to 0.99] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate 1.18 [0.73 to 1.91] 

Severe 1.78 [1.07 to 2.95] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 
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10.2.2.2 Sensitivity analyses  

10.2.2.2.1 Symptoms of sleep disturbances of any severity 

For sensitivity analyses, I also investigated if residents having symptoms of 

sleep disturbances of any severity were associated with being prescribed 

regular and PRN sleep medications (see Table 30). Those with symptoms of 

sleep disturbances of any severity were more likely to be prescribed sleep 

medications, though this was not a significant association, with wide confidence 

intervals. Again, residents who were male, younger, and had severe dementia 

were also statistically significantly more likely to be prescribed sleep 

medications. Again, having moderate dementia was associated with being more 

likely to be prescribed sleep medications, but the confidence intervals were 

wide 

Table 30: Multi-level logistic model of the association of 

symptoms of sleep disturbances of any severity with being 

prescribed regular and PRN sleep medications over 16 months 

Factor [n=1424] Odds ratio  95% confidence 
interval  

Symptoms of sleep disturbances of any severity   

Yes 1.30 [0.90 to 1.87] 

No ref ref 

Sex    

Female 0.22 [0.12 to 0.41] 

Male ref ref 

Age 0.97 [0.95 to 0.99] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate 1.18 [0.73 to 1.91] 

Severe 1.79 [1.08 to 2.97] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 
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10.2.2.2.2 Sleep disturbance score  

For sensitivity analyses, I investigated if baseline sleep disturbance score was 

associated with being prescribed regular and PRN sleep medications (see 

Table 31). Residents with a higher sleep disturbance score were statistically 

significantly more likely to be prescribed sleep medications, as were residents 

who were male, younger, and had severe dementia. Having moderate dementia 

was associated with being more likely to be prescribed sleep medications, but 

the confidence intervals were wide.   

Table 31: Multi-level linear model of the association of sleep 

disturbances as a continuous score with being prescribed 

regular and PRN sleep medications over 16 months 

Factor [n=1424] Odds ratio  95% confidence interval  

Sleep disturbance score 1.12 [1.05 to 1.19] 

Sex    

Female 0.22 [0.12 to 0.41] 

Male ref ref 

Age 0.97 [0.95 to 0.99] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate 1.17 [0.73 to 1.88] 

Severe 1.73 [1.04 to 2.86] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 
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10.2.3 Hospital admissions 

10.2.3.1 Clinically significant cases of sleep disturbances  

For my primary analysis, I investigated if baseline clinically significant sleep 

disturbance were associated with hospital admissions after baseline (see Table 

32). Residents who had clinically significant cases of sleep disturbances at 

baseline were statistically significantly more likely to have hospital admissions 

at any time point after baseline. Similarly, having moderate or severe dementia 

at baseline was also statistically significantly associated with having a hospital 

admission after baseline. The associations between hospital admissions with 

sex or age at baseline were not statistically significant, though males seemed 

more likely to have hospital admissions after baseline in comparison to females.  

Table 32: Multi-level logistic model of the association of 

clinically significant sleep disturbances at baseline with 

hospital admissions after baseline over 16 months 

Factor [n=1433] Odds ratio  95% confidence 
interval  

Clinically significant sleep disturbance at baseline   

Yes 1.52 [1.07 to 2.14] 

No ref ref 

Sex    

Female 0.81 [0.61 to 1.08] 

Male ref ref 

Age at baseline 0.99 [0.98 to 1.00] 

Dementia severity (CDR) at baseline   

Mild  ref ref 

Moderate 1.62 [1.11 to 2.38] 

Severe 1.50 [1.03 to 2.19] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 

 

Additional analyses of the relationship between baseline sleep disturbances and 

future hospitalisations with the models also adjusted for depression and 

agitation scores at baseline, as requested by my examiners, were also 

conducted (see appendix 28 for the results). 
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10.2.3.2 Sensitivity analyses   

10.2.3.2.1 Symptoms of sleep disturbances of any severity 

As a sensitivity analysis, I also investigated if residents having symptoms of 

sleep disturbances of any severity at baseline were associated with hospital 

admissions after baseline (see Table 33). Having symptoms of sleep 

disturbances of any severity at baseline was not statically significantly 

associated with having hospital admissions after baseline. The only variable 

that was statistically significantly associated with hospital admissions was 

having moderate or severe dementia at baseline, with no statistically significant 

association of sex or age with hospital admissions, though males seemed more 

likely to have hospital admissions after baseline in comparison to females. 

Table 33: Multi-level logistic model of the association of 

symptoms of sleep disturbances of any severity at baseline 

with hospital admissions after baseline   

Factor [n=1433] Odds ratio  95% confidence 
interval  

Symptoms of sleep disturbances of any severity   

Yes 1.33 [0.98 to 1.79] 

No ref ref 

Sex    

Female 0.81 [0.61 to 1.08] 

Male ref ref 

Age at baseline 0.99 [0.98 to 1.00] 

Dementia severity (CDR) at baseline   

Mild  ref ref 

Moderate 1.63 [1.11 to 2.39] 

Severe 1.51 [1.03 to 2.21] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 
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10.2.3.2.2 Sleep disturbance score  

As a sensitivity analysis, I investigated if baseline sleep disturbance score was 

associated with hospital admissions after baseline (see Table 34). The 

association between residents’ sleep disturbance score at baseline and hospital 

admissions at any time point after baseline was not statistically significant. The 

only variable that was statistically significantly associated with hospital 

admissions in this model was dementia severity, with having moderate or 

severe dementia at baseline associated with having a hospital admission after 

baseline. Again, the associations of resident sex or age at baseline with hospital 

admissions were not statistically significant, though males seemed more likely 

to have hospital admissions after baseline in comparison to females. 

Table 34: Multi-level logistic model of the association of sleep 

disturbance score at baseline with hospital admissions after 

baseline over 16 months 

Factor [n=1433] Odds ratio  95% confidence interval  

Baseline sleep disturbance score 1.05 [0.99 to 1.11] 

Sex    

Female 0.81 [0.60 to 1.08] 

Male ref ref 

Increasing Age 0.99 [0.98 to 1.00] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate 1.63 [1.12 to 2.39] 

Severe 1.51 [1.04 to 2.20] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 
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10.2.4 Mortality   

10.2.4.1 Clinically significant cases of sleep disturbances  

For my primary analysis, I investigated if baseline clinically significant sleep 

disturbances were associated with risk of death (Table 35). Having clinically 

significant sleep disturbances at baseline was not statistically significantly 

associated with risk of death. However, a resident being male, older, or having 

moderate or severe dementia was statistically significantly associated with risk 

of death.  

Table 35: Cox proportional hazards model of the association 

between baseline clinically significant sleep disturbance and 

the risk of death over 16 months 

Factor [n=1428] Hazards 
ratio  

95% confidence 
interval  

Clinically significant sleep disturbance at baseline   

Yes 0.93 [0.71 to 1.22] 

No ref ref 

Sex    

Female 0.66 [0.54 to 0.80] 

Male ref ref 

Age at baseline 1.05 [1.04 to 1.06] 

Dementia severity (CDR) at baseline   

Mild  ref ref 

Moderate 1.36 [1.06 to 1.74] 

Severe 2.00 [1.58 to 2.55] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 
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10.2.4.2 Sensitivity analyses 

10.2.4.2.1 Symptoms of sleep disturbances of any severity 

As a sensitivity analysis, I investigated if having symptoms of sleep 

disturbances of any severity at baseline were associated with risk of death 

(Table 36). Having symptoms of sleep disturbances of any severity at baseline 

was not statistically significantly associated with risk of death, but residents 

being male, older, and having moderate or severe dementia was statistically 

significantly associated with risk of death.  

Table 36: Cox proportional hazards model of the association 

between having symptoms of sleep disturbances of any 

severity at baseline and the risk of death over 16 months 

Factor [n=1428] Hazards 
ratio  

95% confidence 
interval  

Symptoms of sleep disturbances of any severity   

Yes 1.09 [0.88 to 1.34] 

No ref ref 

Sex    

Female 0.66 [0.54 to 0.81] 

Male ref ref 

Age at baseline 1.05 [1.04 to 1.06] 

Dementia severity (CDR) at baseline   

Mild  ref ref 

Moderate 1.36 [1.06 to 1.74] 

Severe 1.99 [1.57 to 2.54] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 
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10.2.4.2.2 Sleep disturbance score  

As a sensitivity analysis, I also investigated if baseline sleep disturbance score 

was associated with mortality (Table 37). Sleep disturbance score at baseline 

was not statistically significantly associated with time to death, however, 

residents being male, older, or having moderate or severe dementia was 

statistically significantly associated with risk of death.  

Table 37: Cox proportional hazards model of the association 

between baseline sleep disturbance score and the risk of death 

over 16 months  

Factor [n=1428] Hazards ratio  95% confidence interval  

Sleep disturbance score at baseline 1.01 [0.97 to 1.05] 

Sex    

Female 0.66 [0.54 to 0.80] 

Male ref ref 

Age at baseline 1.05 [1.04 to 1.06] 

Dementia severity (CDR) at baseline   

Mild  ref ref 

Moderate 1.36 [1.06 to 1.74] 

Severe 1.99 [1.57 to 2.54] 

CDR = Clinical Dementia Rating global score; significant values are in bold. 

 

In Chapter 11, I will discuss the results of MARQUE, compare the results of my 

PhD overall to previous literature, discuss strengths and limitations, clinical 

implications and areas for future research.  
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Chapter 11 Overall discussion 

In this chapter, I firstly summarise my findings from my secondary analysis of 

the MARQUE cohort study dataset and then integrate these findings into the 

summary of the overall findings of my PhD. I then discuss the results of the 

cohort study and my overall PhD results in comparison to previous literature. 

Finally, I discuss the overall strengths and limitations of cohort data and my 

PhD, the clinical implications of my PhD results, and directions for future 

research on the topic of sleep disturbances in people with dementia.  

11.1 Summary of MARQUE cohort study findings 

11.1.1 Prevalence of different sleep disturbances  

The prevalence of clinically significant cases of sleep disturbances ranged from 

13 to 16%, across the five-time points of the cohort study, and the prevalence of 

any symptoms of sleep disturbances ranged from 24 to 27% of residents.  

Nearly a third of residents (31%) had a clinically significant case of sleep 

disturbance on at least one-time point, and nearly half (47%) of residents had 

symptoms of sleep disturbance on at least one of the time points.  

The two most prevalent types of sleep disturbances across all five-time points 

were excessive daytime sleepiness, which ranged from eight to 11% and 

getting up during the night, which ranged from seven to 10%. Nearly a quarter 

of residents (24%) had excessive daytime sleepiness on at least one of the time 

points, and one fifth (21%) got up during the night on at least one-time point.  

11.1.2 Incidence of sleep disturbances 

The incidence rate for symptoms of sleep disturbances of any severity was 

410.2 cases per 1000 person-years. The incidence rate of clinically significant 

cases of sleep disturbances was 226.8 cases per 1000 person-years.  
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11.1.3 Persistence, recovery and fluctuation of sleep 

disturbances 

Of the 164 residents who had clinically significant cases of sleep disturbance at 

baseline who were seen again on one or more occasion, 16% remained 

persistent cases, 38% did not have a clinically significant case at another time 

point, and 46% fluctuated.  

Of the 297 residents who had symptoms of sleep disturbance of any severity at 

baseline who were seen again on one or more occasion, 25% had persistent 

symptoms, 29% did not have symptoms at another time point, and 47% had 

fluctuating symptoms.    

Persistence of clinically significant sleep disturbances over four months (i.e. 

from baseline to four months, from four months to eight months, from eight 

months to twelve months, and from twelve months to sixteen months) ranged 

from 31-38%. Persistence of symptoms of sleep disturbance of any severity 

over four months ranged from 41-49%. Persistence for individual symptoms of 

sleep disturbance over four months varied greatly from eight to 35%. 

11.1.4 Outcomes associated with sleep disturbances 

11.1.4.1 Neuropsychiatric symptoms, resident characteristics and 

time of year 

Depression and agitation were the two factors most strongly associated with 

having either clinically significant sleep disturbances or symptoms of sleep 

disturbances of any severity at baseline, but no other neuropsychiatric 

symptoms were associated.  

Additionally, male residents were more likely to have clinically significant sleep 

disturbances than women at baseline, but not more likely to have symptoms of 

sleep disturbances of any severity. Neither age, dementia severity, or minutes 

of daylight (time of year) were significantly associated with residents having 

clinically significant sleep disturbances or symptoms of sleep disturbance at 

baseline.  
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11.1.4.2 Quality of life  

Those who had clinically significant sleep disturbances or symptoms of sleep 

disturbance of any severity at baseline had a lower quality of life.  

Furthermore, both clinically significant cases and symptoms of any severity of 

sleep disturbance were longitudinally associated with lower resident quality of 

life over sixteen months, with clinically significant symptoms of sleep 

disturbances being more strongly associated. Residents with higher levels of 

depression or agitation (regression coefficient 1.39 and 0.20 respectively)also 

had a lower quality of life longitudinally, though sleep disturbances were still a 

significant predictor (regression coefficient 0.19) of a lower quality of life when 

depression and agitation were included in the model. Furthermore, residents 

with severe dementia had a better quality of life compared to residents with mild 

dementia.  

11.1.4.3 Medications  

Residents with clinically significant sleep disturbances or symptoms of sleep 

disturbance of any severity at baseline were more likely to be prescribed regular 

and PRN sleep medications, and regular and PRN antipsychotics, but not 

antidepressants than those without sleep disturbance.  

Longitudinally, residents with clinically significant sleep disturbances and those 

with a higher sleep disturbance score were significantly more likely to be 

prescribed regular and PRN sleep medications, but not those with symptoms of 

sleep disturbance of any severity.   

11.1.4.4 Hospital admissions  

Residents who had clinically significant sleep disturbances at baseline were 

more likely to have a hospital admission throughout the rest of the study. 

Furthermore, those with higher levels of depression (odds ratio 1.06)  but not 

those with higher agitation at baseline were also more likely to have a hospital 

admission after baseline, but sleep disturbances (odds ratio of 1.46) were still 

significantly associated with hospital admissions when depression was included 
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in the model. There was a small association of sleep disturbance score and 

symptoms of sleep disturbance at baseline with hospital admissions.  

11.1.4.5 Risk of death  

People who had symptoms of or clinically significant sleep disturbance were not 

more likely to die during follow up than those who did not have sleep 

disturbance. 

11.2 Summary of overall findings 

Across the three studies of my PhD, the overall findings mainly converged (see 

Table 38). Overall, my thesis helps us to understand the relationship between 

several factors that could be both causes and impacts of sleep disturbances in 

residents with dementia. My thesis highlighted that sleep disturbances have a 

negative impact on resident’s quality of life in both the SIESTA study and the 

cohort study, as well as being associated with agitation and depression in the 

cohort study, which could account for some of the impact on resident’s quality of 

life. However, the direction of these associations between agitation and 

depression with sleep disturbances are unclear and we do not know if for some 

residents they may be either a cause, an impact or both of the sleep 

disturbances.  

Sleep disturbances were also associated with hospital admissions in the cohort 

study. Resident’s pain was described as a common cause of sleep disturbances 

in the SIESTA study, but I was unable to investigate this in the cohort study. 

Sleep disturbances could be associated with hospital admissions because 

residents with health conditions may commonly be in pain and thus have 

disturbed sleep, as well as an increased likelihood of hospitalisation. 
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Table 38: Convergence and divergence of overall thesis findings between the three studies  

 Convergence  Divergence  

Measurement of 
sleep 
disturbance  

• The prevalence of sleep disturbances varies by 
how the disturbances are measured e.g. 
between clinically significant sleep disturbances 
and symptoms of any severity in both the 
systematic review and the cohort study  

 

Prevalence of 
sleep 
disturbance  

• The prevalence of sleep disturbances in the 
cohort study was similar to some individual 
studies included in the systematic review 

• The prevalence of sleep disturbances in the 
cohort study was lower than the prevalence in 
the meta-analyses in the systematic review  

Manifestation of 
sleep 
disturbance  

• The most common manifestations of sleep 
disturbances were getting up in the night and 
daytime napping in both the SIESTA study and 
the cohort study  

 

Associates of 
sleep 
disturbance  

• Males were more likely to have sleep 
disturbances in both the systematic review and 
cohort study 
 

• Time of year was described as being 
associated with sleep disturbances in the 
SIESTA study, but no association was found in 
the cohort study.  

• Age was not associated with sleep 
disturbances in both the systematic review and 
cohort study, but in the SIESTA study staff 
described how they sometimes thought both 
younger and older residents had more 
disturbed sleep 

• Dementia severity was not associated with 
sleep disturbances in both the systematic 
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 Convergence  Divergence  

review and cohort study, but in the SIESTA 
study staff described how they thought 
residents sleep disturbances increased as their 
dementia progressed 

Impact of sleep 
disturbance 

• Quality of life was negatively impacted by sleep 
disturbances in both the SIESTA study and the 
cohort study  

• Agitation was associated with sleep 
disturbances in the systematic review, SIESTA 
study and the cohort study, and could be a 
potential cause as well as an impact of sleep 
disturbances  

• Staff distress was associated with sleep 
disturbances in the systematic review and 
SIESTA study  

 

Persistence of 
sleep 
disturbance  

• The variation in the persistence of sleep 
disturbances was similar in both the SIESTA 
study and cohort study 
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11.2.1 Measurement of sleep disturbance 

11.2.1.1 Meta-analyses  

In my meta-analyses, I found that the reported prevalence of sleep disturbances 

varied according to how it was measured. The prevalence of any symptoms of 

sleep disturbances on validated questionnaires was 38% and 20% of residents 

had clinically significant symptoms. On actigraphy, 70% of residents had a 

sleep disturbance defined by a sleep efficiency of <85%. There were 32 studies 

in the meta-analyses for symptoms on validated questionnaires and 19 for 

clinically significant cases, however, there were only five studies in the 

actigraphy meta-analysis.  

The findings on actigraphy may therefore be less precise and robust than those 

for the other measurement methods. Despite this limitation, my meta-analysis 

identified a potentially important impact of measurement method on the 

prevalence of sleep disturbance. 

11.2.1.2 Cohort study 

Actigraphy was not used in the cohort study, however, I had a validated 

questionnaire (the NPI sleep disturbance item) as the measure of sleep 

disturbances (Cummings, 1997). Within my analyses of the cohort, I was able to 

consider NPI sleep disturbance item as three different sub-measures; the binary 

variables of yes or no to symptoms of sleep disturbance (yes to the sleep item) 

or clinically significant cases (if yes to the item, ≥4 for the frequency x severity 

score), and the continuous variable of the sleep item score.  

As stated in section 11.1.4, I generally found the same results when using the 

different measures of sleep disturbance in my longitudinal analyses of the 

cohort data. The notable difference was for hospital admissions when only 

residents with clinically significant symptoms of sleep disturbance at baseline 

had a higher likelihood of a hospital admission than those without these 

symptoms, and those with symptoms of sleep disturbances, or the sleep item 

score, was not related to hospital admissions. Furthermore, at baseline, men 
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were more likely than women to have clinically significant sleep disturbances 

but not symptoms of sleep disturbances of any severity.  

11.2.2 Prevalence of sleep disturbance 

In comparison to the results of my meta-analysis, the point prevalence of sleep 

disturbances in the cohort study was lower for both symptoms of any severity 

(24 to 27% in MARQUE, 38% [confidence interval 33 to 44%] in the meta-

analysis) and clinically significant cases (13 to 16% in MARQUE and 20% 

[confidence interval 16 to 24%] in the meta-analysis) across the five-time points 

of data collection. The confidence intervals for symptoms of any severity 

overlapped slightly with the prevalence estimate from the cohort study, 

however, they did not for clinically significant cases. I discuss the reasons for 

these different findings in 11.3.2. below.  

11.2.3 Manifestation of sleep disturbance 

Staff in my qualitative study described the manifestations of sleep disturbances 

in a variety of ways, and similarly across the four care homes. During the night-

time, sleep disturbances included awakening, making a noise, getting up and 

walking around the home. Some residents would wake at night and would not 

try or be unable due to mobility reasons to leave their bed or bedroom. Staff 

would know these residents were awake if they made noises, or if they saw they 

were awake during hourly observations during the night. However, other 

residents were able to get out of bed and would walk around the home, 

sometimes into other resident’s bedrooms.  

Residents who were up in the night would sometimes hoard or, get dressed or 

try to leave the home. More rarely, some residents were also described as 

experiencing what staff thought were hallucinations during the night. It was very 

common for staff to observe that some of the residents who slept badly at night 

would sleep for hours during the day, with some sleeping on and off for most of 

the day, whilst others would only have short periods of napping in the day, 

mainly during the afternoon.  

This was consistent with my analysis of the cohort study, excessive daytime 

sleepiness and getting up during the night were the most common sleep 
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subtypes across all five-time points. Nearly a quarter of residents (24%) had 

excessive daytime sleepiness on at least one of the time points, and one fifth 

(21%) got up during the night on at least one-time point. Other common 

symptoms, given in order from most to least prevalent, were difficulty falling 

asleep; wander, pace or inappropriate activities at night; awaken you during the 

night; awaken too early in the morning; dress and plan to go out; and other 

night-time behaviours.  

11.2.4 Associates of sleep disturbance 

11.2.4.1 Residents sex 

In meta-regressions, I found that studies that had a higher percentage of males 

had a higher prevalence of sleep disturbances, which is consistent with males 

being more likely to have a sleep disturbance. Similarly, in my analyses of the 

cohort study, males were more likely to have clinically significant sleep 

disturbances at baseline. I discuss possible reasons for this more in 11.3.4.1 

below. 

11.2.4.2 Resident’s age  

In my meta-regressions, the average age of participants was not associated 

with the prevalence of sleep disturbances. Similarly, in my analyses of the 

cohort study, age was not associated with sleep disturbances at baseline.  

In the SIESTA study, staff sometimes thought that the resident’s age was 

related to sleep disturbances. Some younger residents were more mobile and 

more likely to walk around during the night-time, which some staff thought 

meant they were more likely to have more or more disruptive sleep 

disturbances. Other staff described how, as older residents tended to have 

more physical health problems, this increased their likelihood of having sleep 

disturbances. 

11.2.4.3 Dementia and other causes  

The association between sleep disturbances and dementia severity was mixed 

in the studies included in my systematic review (Bidzan and Marcinkiewicz, 
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2008, Castineiras et al., 2012, Suzuki et al., 2017, Fetveit and Bjorvatn, 2002). I 

was unable to investigate dementia severity in my meta-regressions, as the 

reported data on severity across the included studies was too varied. In my 

analyses of the MARQUE cohort, dementia severity was not associated with 

sleep disturbances at baseline. In my systematic review, dementia type 

(Alzheimer's disease vs mixed/ not specified) did not moderate the prevalence 

of sleep disturbance reported across the included studies. In my analyses of the 

cohort study, data on resident’s type of dementia was not available.  

In the SIESTA study, one of the main causes of sleep disturbance suggested 

was the residents’ dementia, with individuals thinking it was daytime during the 

night-time. As dementia progressed this was considered to lead to an increase 

in sleep disturbances for some residents, but for other residents, disturbances 

did not increase as their dementia progressed. Excessive daytime sleepiness 

was thought to be a cause of disturbed sleep at night, or at least to exacerbate 

this, as well as it being a consequence of sleeping badly at night. Other causes 

commonly suggested by staff were physical health and pain, emotions, and the 

environment. However, staff often described how it was difficult to know the 

causes and thought multiple causes interacted to cause the disturbances. This 

might explain why there was no association in the cohort study, the effect of 

cognitive impairment varies and there are multiple causes of sleep impairment.  

One of the other potential causes of sleep disturbance described in the SIESTA 

study was the time of year, with staff discussing that they had observed that 

residents slept worse in the winter or the summer. However, in the cohort study, 

the time of year when sleep disturbance was measured had no relationship to 

the presence, severity or frequency of sleep disturbances.  

11.2.5 Impact of sleep disturbance 

11.2.5.1 Systematic review  

In my systematic review, three potential impacts of sleep disturbance were 

consistently reported in cross-sectional studies using validated questionnaires 

as being associated with sleep disturbances: resident verbal and physical 

agitation (Bidzan and Marcinkiewicz, 2006, Palm et al., 2018, Lam et al., 2006), 
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prescription of psychotropic medications, and staff distress (Aasmul et al., 2016, 

Song and Oh, 2015, Zwijsen et al., 2014).  

When measured on actigraphy, having sleep disturbances were associated with 

physical agitation, but there was no association with verbal agitation (Brown et 

al., 2015). For psychotropic medications, overall there was an association with 

sleep disturbances, but the evidence about individual psychotropic medication 

was mixed (Zuidema et al., 2007a, Aasmul et al., 2016, Lee et al., 2015, 

Castineiras et al., 2012, Wilfling et al., 2019).  

11.2.5.2 SIESTA study  

In the SIESTA study, staff discussed that resident agitation, including verbal 

and physical aggression, was one of a wide range of potential impacts of sleep 

disturbances on residents. However, staff also discussed how the residents who 

slept badly were also often the residents who experienced high levels of 

agitation, and therefore it was hard to know if agitation was a cause or impact of 

sleep disturbances. Other negative impacts on residents described by staff 

were tiredness and drowsiness in the daytime, having poorer mobility when 

tired, and being more likely to fall.  

Residents would sleep a lot during the daytime, which staff noted then made 

them less likely to sleep at night, as well as miss out on activities during the day 

and sometimes eat and drink less. This then had further impacts upon 

resident’s nutrition and hydration, and staff describe how sometimes residents 

who slept a lot during the day had a decline in health. Also, the staff found it a 

struggle to manage the resident’s health conditions and medications if they 

were asleep and not eating or drinking in the daytime. For some residents, 

however, staff described how sleeping badly did not seem to impact them.  

Sleep disturbances in a resident also had impacts for other residents in care 

homes. All staff reported impacts on other residents from being disturbed by 

those with sleep disturbances, often by noise and at other times by the sensor 

mats and call bells going off awakened other residents. Sometimes residents 

with sleep disturbances would go into the rooms of others who were sleeping. 



228 

 

This was described as particularly stressful for staff when a resident would 

wake up other residents.  

Furthermore, in the SIESTA study, staff also discussed that resident’s sleep 

disturbances impacted upon them emotionally, in terms of stress, guilt, and 

tiredness, often because there are less staff working on night shifts, and it could 

be difficult to complete care tasks and monitor all residents if more than one 

resident is awake and up. Staff talked of how they are given other tasks to do 

during the night-time, for example finishing care plans but when people have 

very disturbed sleep, they were not able to complete the planned task.  

11.2.5.3 Cohort study  

From my analysis of MARQUE, I could only describe the potential impacts on 

the participant themselves, as changes in other residents and staff burnout 

could be due to many other factors. At baseline, depression and agitation were 

the two most strongly associated factors with having either clinically significant 

sleep disturbances or symptoms of sleep disturbances of any severity. As 

discussed above in section 11.2.5.2, agitation may be both a cause and impact 

of sleep disturbances, hence explaining why it is strongly associated. 

Furthermore, sleep disturbances are a symptom of depression (Fang et al., 

2019), which again may explain why depression was strongly associated with 

sleep disturbances. Longitudinally, there was a negative impact of sleep 

disturbance on quality of life. Residents with higher levels of agitation or 

depression symptoms also had a worse quality of life throughout the study; 

though sleep disturbances were still strongly associated with a worse quality of 

life independently of agitation and depression. 

Residents with clinically significant cases or symptoms of sleep disturbances of 

any severity were also more likely to be prescribed regular or as required sleep 

medications. Furthermore, residents with clinically significant sleep disturbances 

at baseline were more likely to be subsequently admitted to hospital, as were 

residents with moderate or severe dementia compared to mild, and residents 

with higher levels of depression at baseline; though sleep disturbances were 

still an independent predictor of hospitalisation with these other factors 
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considered. Though we do not know why this may be, it could be because they 

had health problems that caused their sleep disturbances as well as increased 

their likelihood of being admitted to hospital.  

In terms of mortality, residents with sleep disturbances at baseline, whether 

symptoms of sleep disturbances of any severity or clinically significant, was not 

associated with risk of death during the study.  

11.2.6 Persistence of sleep disturbance 

In the SIESTA study, care home staff reported that their experiences, the 

persistence and course of sleep disturbance in residents with dementia, varied 

greatly; persisting, fluctuating, improving or deteriorating. This was similar to the 

results I found in my quantitative analyses. The symptoms of sleep disturbance 

only persist for all time points in a quarter of those who have them at baseline 

and fluctuate in about half of the residents (47%). For clinically significant 

cases, persistence across all time points was lower at 16%, with again around 

half fluctuating throughout the study. Persistence of sleep disturbances between 

two consecutive time points in the MARQUE study ranged from 40-50% of 

residents for symptoms, and but was lower in around a third of clinically 

significant cases. Whilst many residents continue to have some sleep 

disturbances, the persistence of individual symptoms is lower.  

11.3 Comparison to previous literature 

11.3.1 Measurement of sleep disturbance 

11.3.1.1 Discrepancies between actigraphy and questionnaires  

As found in my systematic review in Chapter 4, the prevalence of sleep 

problems is different depending on how it is measured in people with dementia 

both living in care homes (Hjetland et al., 2020a, Blytt et al., 2017b) and in the 

community (Most et al., 2012, Mccurry et al., 2006, Singer et al., 2003, Mccurry 

et al., 2011, Livingston et al., 2019b). 

As discussed in section 4.4., this discrepancy between actigraphy and validated 

questionnaires may be because these two measurements are measuring 
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different underlying concepts. Questionnaires measure a range of sleep 

disturbances and behaviours including daytime sleepiness and can be 

answered by a proxy, though staff in care homes may underreport these 

disturbances (Blytt et al., 2017b). Actigraphy is described as an objective 

measure of sleep but it is based on measuring movement and assuming sleep 

from a lack of movement, so it is also a proxy and indirect measure of sleep 

disturbance. Actigraphy does not usually cover daytime naps.  

11.3.1.2 Sleep efficiency measured by actigraphy 

Furthermore, because the sleep efficiency threshold of <85% used in actigraphy 

was developed for use with healthy adults of working age it may not apply to 

older adults who have dementia (Richards et al., 2005, Fetveit and Bjorvatn, 

2005, Blytt et al., 2017b, Lacks and Morin, 1992). A recently published study 

(Hjetland et al., 2020a) used a different definition of sleep disturbance on 

actigraphy of <75% instead of <85%. Using this new definition they found 46% 

of residents had sleep disturbances on actigraphy, whereas 55% had symptoms 

of sleep disturbance on NPI sleep item; the opposite result to my meta-analyses 

(Webster et al., 2020a).  

Therefore, if actigraphy is to be used with people with dementia, in future 

research, it may be useful to use a lower threshold for sleep efficiency than 

<85%, define sleep disturbances instead, but perhaps <80% rather than <75%. 

This will then account for older adults having a lower sleep efficiency and mean 

that fewer people are categorised as sleep disturbed under the <85% threshold 

used for healthy adults. Additionally, an important research question is whether 

actigraphy and questionnaires identify the same participants as experiencing 

sleep disturbances, or whether these two measurement tools show divergent 

results when identifying individuals with sleep disturbance.   

11.3.2 Prevalence of sleep disturbance 

As discussed in section 11.2.2, the point prevalence of symptoms of sleep 

disturbances of any severity and clinically significant sleep disturbances in my 

analyses of the cohort study was lower than my meta-analysis, but the 95% CI 

overlapped for clinically significant cases but not for symptoms. There was a 
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high degree of heterogeneity across studies included in the meta-analysis (I2 of 

84-98% across the three meta-analyses), which may partly explain the 

difference in prevalence rates. Studies were conducted across may countries, 

had various inclusion criteria and different demographic characteristics.  

However, many of those included did report a similar point prevalence of 

symptoms of sleep disturbances of any severity to the MARQUE cohort (Prado-

Jean et al., 2010, Aupperle et al., 2004, Ozaki et al., 2017, Boada et al., 2006, 

Cheng et al., 2009, Palm et al., 2018, Wilfling et al., 2019), as well as a similar 

point prevalence of clinically significant cases (Appelhof et al., 2019, Bergh et 

al., 2011, Mulders et al., 2016, Zuidema et al., 2007a). A few studies reported 

lower point prevalence rates than I found in the MARQUE cohort, with the 

prevalence of clinically significant cases ranging from 4 to 7% of residents 

(Dechamps et al., 2008, Koopmans et al., 2009, Wetzels et al., 2010, Zuidema 

et al., 2006).  

11.3.3 Manifestation of sleep disturbance 

In the cohort study, excessive daytime sleepiness and getting up during the 

night were the most common sleep subtypes across all five-time points. Two 

recently published studies have used the SDI in cross-sectional studies to 

record types of sleep disturbances experienced in care home residents with 

dementia. In one study (Hjetland et al., 2020a), the most common manifestation 

was awakening at night, then sleeping excessively during the daytime and 

getting up during the night, somewhat similar to the results of the MARQUE 

cohort study. In the second study (Wilfling et al., 2019), they found that the most 

common sleep disturbances were getting up during the night and difficulty 

falling asleep. In comparison to MARQUE, sleeping excessively in the daytime 

was the least reported sleep disturbance in this study (Wilfling et al., 2019).  

11.3.4 Causes of sleep disturbance 

11.3.4.1 Demographic characteristics  

In both my meta-regressions and my analyses of the cohort study, I found that 

male care home residents with dementia were more likely to have sleep 
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disturbances. However, a previous meta-analysis that found no sex differences 

in the prevalence of sleep disturbances in people with dementia living the 

community, as well as no sex difference in other neuropsychiatric symptoms 

(Zhao et al., 2016). It may be because older women are more likely to be 

widowed (Office for National Statistics, 2018b), so may move into a care home 

because they are living alone.  In contrast, older men are less likely to be 

widowed and may move into a care home because they are experiencing 

neuropsychiatric symptoms that their family carer cannot cope with, such as 

sleep disturbances. Furthermore, when admitted to a care home, men tend to 

be younger than women, in European care homes, suggesting there may be a 

greater contribution of neuropsychiatric symptoms than cognitive impairment 

(Achterberg et al., 2019, Reilev et al., 2020). Also, potentially because of their 

younger age they may be more mobile and able to get up during the night and 

leave their bedrooms, so staff may be more aware of them being awake.  

However, in my meta-regressions as part of my systematic review and analyses 

of the MARQUE cohort, age had no association with sleep disturbances, though 

care home staff interviewed for the SIESTA study discussed age as a possible 

cause of sleep disturbances. Previous studies, including the three included in 

my systematic review (Castineiras et al., 2012, Suzuki et al., 2017, Wilfling et 

al., 2019) have found no association of age and sleep disturbances. 

11.3.4.2 Time of year 

In the SIESTA study, staff described how the time of year may impact upon 

residents’ sleep disturbances; however, in the cohort study, there was no cross-

sectional association between time of year and sleep disturbances. Previous 

studies have found a mix of evidence for and against any variations in sleep 

disturbances by the time of year in general populations (Hashizaki et al., 2018, 

Sivertsen et al., 2011), but there is, to my knowledge, no previous study 

investigating quantitatively any association in people with dementia. 

11.3.4.3 Dementia severity and type  

For dementia severity, there was no association with sleep disturbances found 

in either my systematic review results or my analyses of the MARQUE cohort. 
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However, when I interviewed staff for the SIESTA study, dementia was 

described as the main cause of sleep disturbances, and staff would describe 

how these disturbances improved or worsened as individual’s dementia 

progressed. Previous studies have also found mixed results for any association 

between dementia severity and sleep disturbances (Fuh et al., 2005, Shin et al., 

2014, Santacruz-Escudero et al., 2019). Whilst increasing dementia severity 

may worsen sleep disturbances if dementia is causing the disturbances, it may 

also be that having disturbed sleep may impact cognition in people with 

dementia, as having disturbed night-time sleep is known to affect cognitive 

functioning the next day for adults in general (Mccoy and Strecker, 2011).  

As discussed, dementia type did not affect the prevalence of sleep disturbances 

in my systematic review, and I was unable to examine dementia type in my 

analyses of the cohort study. However, there is also mixed evidence for any 

association of dementia subtype and the prevalence of sleep disturbances, 

sometimes dependent on whether studies report only night-time disturbances, 

daytime sleepiness or both (Anor et al., 2017, Fuh et al., 2005, Fernández-

Martínez et al., 2008, Hsieh et al., 2009, Camargos et al., 2011, Guarnieri et al., 

2012).  

11.3.5 Impact of sleep disturbance 

11.3.5.1 Quality of life 

I found the biggest impact of sleep disturbances was the negative impact on a 

resident’s quality of life. Previous cross-sectional studies have found mixed 

results of the impact of sleep disturbances on quality of life in people with 

dementia living in the community (Mccurry et al., 2006, Hodgson et al., 2014). In 

care home residents in Japan, a negative association of sleep disturbances with 

quality of life was reported, specifically on a subscale of quality of life-related to 

behavioural symptoms of dementia (Suzuki et al., 2017). I have not found any 

previously published study investigating the impact of sleep disturbances on 

quality of life longitudinally.  

In my analyses of the MARQUE cohort, I also found that quality of life was 

related to dementia severity, with residents with more severe dementia having a 
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higher rated quality of life compared to residents with mild dementia. This was 

reported previously in the cross-sectional analyses of the MARQUE cohort data 

at baseline (Robertson, 2017), and quality of life score improved over the 

longitudinal course of the cohort study (Laybourne et al., 2018). This may have 

to do with staff rating someone’s quality of life lower when the person has 

insight into how their dementia is affecting them resulting in distress, which is 

often the case in the milder stages of dementia while rating quality of life higher 

when a person has more severe dementia and less insight (Robertson et al., 

2019). The questionnaire used is the DEMQOL Proxy, with questions all related 

to how worried and distressed the resident is about a particular symptom or 

aspect of their life (Smith et al., 2005). There is previous mixed evidence as to 

whether residents quality of life decrease or improves with dementia severity 

(Torisson et al., 2016, Naglie et al., 2011, Banerjee et al., 2009) possibly 

because it may initially become worse before improving when dementia is 

severe.  

11.3.5.2 Agitation  

Agitation was associated with sleep disturbances in my systematic review, in 

my qualitative interviews and the cohort study data at baseline. Cross-

sectionally, sleep disturbances have been associated with verbal and physical 

agitation in residents with dementia (Bidzan and Marcinkiewicz, 2006, Palm et 

al., 2018, Lam et al., 2006). However, in the SIESTA study, staff discussed how 

agitation may cause the sleep disturbance, and how the two often went hand-in-

hand with residents who were agitated also being the residents who slept badly, 

and therefore it is hard to know if it was a cause or impact, or bidirectional. 

However, staff may have assumed that residents were agitated because they 

slept badly but they may be agitated for other reasons, for example, pain 

(Veldwijk-Rouwenhorst et al., 2020), which could also be the reason why a 

resident slept badly (Flo et al., 2017).  

Agitation and quality of life are highly correlated in the MARQUE cohort dataset 

(Laybourne et al., 2018, Livingston et al., 2017a), with lower quality of life 

associated with higher agitation scores longitudinally, and with clinically 

significant agitation persisting across the time points of the cohort data (Marston 
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et al., 2020). Sleep disturbances may also impact resident’s quality of life 

because residents are more likely to be prescribed psychotropic medications, 

and taking an increasing number of psychotropic drugs has been associated to 

lower quality of life in residents with dementia (Ito et al., 2020).  

11.3.5.3 Medications  

In my analyses of the cohort study, at baseline residents with sleep 

disturbances were more likely to be prescribed regular and PRN sleep 

medications, and regular and PRN antipsychotics, but not antidepressants 

despite having more symptoms of depression. It may be that anti-depressants 

are under-prescribed for people with dementia in care home, however they also 

have not been effective in randomised controlled trials in people with dementia 

(Banerjee et al., 2013, Dudas et al., 2018) and so may not be prescribed due to 

this.  

Residents with sleep disturbances were more likely to be prescribed 

psychotropics overall in some studies in my systematic review (Zuidema et al., 

2007a, Aasmul et al., 2016, Lee et al., 2015, Castineiras et al., 2012, Wilfling et 

al., 2019). Specifically, for antidepressants, two previous studies have found 

mixed results with a cross-sectional association with sleep disturbances 

(Zuidema et al., 2007a, Aasmul et al., 2016). On the other hand, whilst taking 

antidepressants were not associated with having sleep disturbances at baseline 

in the cohort study, having depressive symptoms were, and this has been found 

in a previous study with residents with dementia (Prado-Jean et al., 2010).  

11.3.5.4 Sleep medications  

Longitudinally, residents in the cohort study with sleep disturbances at baseline 

were more likely to be prescribed sleep medications throughout the study. The 

point prevalence of residents participating in the cohort study being prescribed 

regular sleep medications (non-benzodiazepine hypnotics, benzodiazepines 

and melatonin) across one of the five-time points was 13 to 14%, and for 

prescription of regular or PRN sleep medications were 22 to 23% one of the 

five-time points. Previous studies have not separated prescribed sleep 

medications into regular and PRN medications, and have found a lower point 
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prevalence of residents with dementia being prescribed sleep medications than 

in my analysis: 13 to 14% in two studies (Hjetland et al., 2020a, Castineiras et 

al., 2012), and 17% (Donegan et al., 2017). Two studies that included residents 

with and without dementia reported a much higher point prevalence of sleep 

medications of 52 to 62% (Evrard et al., 2020, Lippert et al., 2020).  

In terms of pharmacological strategies, staff interviewed in the SIESTA study 

discussed how they thought sleep medications did not always help residents 

sleep, and if they did, they often only worked in the short term. Also, their effect 

on increasing the risk of falls was widely observed by staff, who were aware of 

the side effects of these medications, despite most of those interviewed not 

being nurses. A previous qualitative study about the prescription of psychotropic 

medications in care homes found that staff were worried about sleep 

medications making residents too drowsy, but a pharmacist reported they had 

also found reluctance among staff to reduce these medications as they made it 

easier for them to cope with sleep disturbed residents (Sawan et al., 2017). 

Quantitatively, both benzodiazepines and Z drugs increase the risk of falls in 

nursing home residents with dementia (Sterke et al., 2012)  and studies 

combining people with and without dementia (Berry et al., 2016, Westerlind et 

al., 2019, Lippert et al., 2020). 

11.3.5.5 Hospital admissions  

In MARQUE, residents with clinically significant sleep disturbances at baseline 

were more likely to be subsequently admitted to hospital. We do not know if this 

is because they had health problems that caused their sleep disturbances as 

well as increased their likelihood of being admitted to hospital. This accords with 

a previous study of people with Alzheimer's disease living in the community, 

having night-time sleep disturbances were more predictive of being admitted to 

hospital than both wandering or night-time agitation alone, (Andrieu et al., 2002) 

though night-time agitation is associated with sleep disturbances. Sleep 

disturbances were also identified as one of the principal factors leading to 

hospital admission in a study of people with dementia living in care homes or 

living at home (Matsuoka et al., 2019).  
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11.3.5.6 Mortality  

Having sleep disturbances at baseline was not associated with risk of death 

during the study. People with dementia tend to live for longer in care homes 

than residents without dementia who are admitted for other health reasons 

(Moore et al., 2019), indicating that there are differential reasons why older 

adults with and without dementia move into care homes. It may also be that 

people with sleep disturbance and dementia may move into a care home with 

less severe dementia or physical illness than those without sleep disturbance, 

hence why there is no association with risk of death. This may also be why I 

found no association between sleep disturbances and dementia severity in the 

cohort study. Similarly, in previous analyses of the MARQUE cohort data 

agitation was not associated with risk of death (Laybourne et al., 2018), which 

fits with the idea that people with dementia differentially move into care homes. 

The only baseline factors that were associated with risk of death were the 

resident being male, older, or having moderate or severe dementia as 

compared to mild dementia at baseline. A study of over 5000 care home 

residents in Denmark found that male residents had more comorbidities and 

were more likely to die sooner (Reilev et al., 2020), which is the same as the 

general older population (Office for National Statistics, 2018b). However, 

mortality can differ greatly between individual care homes (Gordon et al., 2014).  

11.3.5.7 Impact on others 

People with sleep disturbances behaviour may also impact other residents, and 

this was something staff described often in the SIESTA interviews. In a previous 

qualitative study, focusing on the management of agitation, care home staff also 

discussed how residents shouting in the night disturbed others sleep (Rapaport 

et al., 2018). Similarly, these sleep disturbances may also impact upon care 

home staff, with staff distress associated with sleep disturbances in my 

systematic review (Aasmul et al., 2016, Song and Oh, 2015, Zwijsen et al., 

2014), and reported by staff I interviewed for the SIESTA study.   

Nearly 80% of nurses working night shifts in care homes report being regularly 

distressed by residents sleep disturbances in a recently published study 
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(Wilfling et al., 2020). Similarly, in a recent study care home staff reported that 

the residents sleep disturbances they found the most distressing was getting up 

during the night (Hjetland et al., 2020a). In comparison, excessive daytime 

sleepiness was the sleep disturbance that least distressed staff. This also fits 

with data about family carers, who are more distressed by their relative getting 

up in the night and walking around the house than they are from their relative 

napping excessively in the daytime because their sleep is not being disturbed 

(Tractenberg et al., 2003, Gibson and Gander, 2020). 

11.3.6 Persistence of sleep disturbance 

As discussed in section 11.2.6, the results on the persistence of sleep 

disturbances in both the SIESTA study and my analyses of MARQUE highlight 

that sleep disturbances often persist or fluctuate over time. Four previous 

studies of care home residents with dementia considered the persistence of 

clinically significant sleep disturbances over two consecutive time points 

(Selbaek et al., 2014, Wetzels et al., 2010, Bergh et al., 2011, Helvik et al., 

2018), which ranged from 0-64%. In my analyses of the cohort study, this was 

31-38% for clinically significant cases, and for symptoms of any severity, this 

was 41-49%. However, none of these studies studied the persistence of any 

individual symptoms of sleep disturbances over two consecutive time points, or 

the longitudinal persistence of symptoms or clinically significant sleep 

disturbances specifically.  

One previous small study included 48 people with AD who initially lived in the 

community, reported the persistence of symptoms of sleep disturbances of any 

severity every 4 months until death (up to 9 years; on average 3.2 years) (Hope 

et al., 1999). They found that 65% had a sleep disturbance at one time over the 

follow-up, which lasted for a median of 12 months. Of those, 68% had only one 

period of disturbed sleep that resolved, 10% had more than one period of sleep 

disturbance with resolution in between, and 23% had a sleep disturbance that, 

from when it started, persisted until death (Hope et al., 1999).  
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11.4 Strengths and limitations of the MARQUE cohort 

study 

11.4.1 Care homes that participated in the cohort study 

The MARQUE cohort study included 1483 residents with dementia from 97 care 

homes around England. This is the largest prospective study of care home 

residents in England. The care homes were diverse in terms of types of care 

provided, expertise (dementia registered or dementia specialist), and ownership 

(private or charity). They were also geographically spread around England.  

Most of the homes that were approached (75%) agreed to take part in the 

study. As the care homes that participated consented to participate, they may 

be homes that are of better quality or that more resources as able to 

accommodate researchers coming in and collecting data (Robertson et al., 

2019), and this may introduce selection bias. However, the care homes 

recruited were rated lower in their last Care Quality Commissions inspections 

(explained in section 2.2.1), before the home had consented to the study, than 

2019 national averages (Care Quality Commission, 2019b). The number rated 

as good was below the national average (69% vs 80%), and the number rated 

as requiring improvement was above the national average (21% vs 15%). The 

study was only based in care homes in England, and therefore the results may 

be less generalisable; however, the sample demographics were very similar to 

those living in care homes across Europe (Achterberg et al., 2019).  

11.4.2 Residents  

The cohort study recruited a large sample of residents with dementia. However, 

due to the nature of the population being studied, around half of the 1483 

residents exited the study between baseline and the 16-month follow-up, mostly 

because of death. Most participants were followed up several times, with an 

average of 3.6 time points of data for each resident (Laybourne et al., 2018). 

Furthermore, most of the residents participating were female and mainly white 

British, which is reflective of the older adult population (Office for National 

Statistics, 2011, Office for National Statistics, 2019b), and the care home 

population, in the UK (Office for National Statistics, 2014).  
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The MARQUE study used the Noticeable Problems Checklist (NPC) (Levin et 

al., 1989) to screen for possible dementia in residents who did not have a 

recorded diagnosis; a strength of the study as many people with dementia living 

in care homes will not have a dementia diagnosis (Gordon et al., 2014, National 

Institute of Health Dissemination Centre, 2017). Other than a diagnosis of 

dementia or meeting the criteria for possible dementia on the NPC, there were 

no other eligibility criteria, meaning a diverse group of care home residents with 

dementia were recruited without selection bias. Of the 2825 residents with 

dementia who were approached for participation in the study, 1489 (53%) of 

those agreed to participate, and data was collected about 1483 of those 

residents (Livingston et al., 2017a). The most common reasons for residents not 

participating were refusal (27%) or staff being unable to get in touch with a 

family consultee (18%) and this may have been for more frail or ill residents 

whose family were more reluctant for them to be involved in any research but 

we do not know this. 

11.4.3 Resident outcomes  

The data uses validated measures about residents with dementia, with only a 

small proportion of missing data for the majority of outcomes. As the data was 

collected every four months for sixteen months, this provided the opportunity to 

consider a range of outcomes longitudinally. However, the data collected every 

four months provided only a snapshot into the behaviour or outcome of interest 

at the time it was being measured, as most of the questionnaires asked about 

the last week, two weeks or four weeks; the only one of the outcomes where 

data was collected across the whole four months between data collections were 

for hospital admissions.  

The data was collected by researchers who were trained to use the validated 

measures by asking a staff member in the care home who knew the resident 

well, so should be valid. They emphasised that quality of life was about how the 

resident felt rather than about how much of a symptom a resident had. 

However, as the data about residents was collected from staff members, this 

could introduce an element of proxy bias (Arons et al., 2013) although there is 

no reason to think that it was a systematic bias that had more effect on one 
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group than another.  Furthermore, across the five-time points, it was not 

possible to ensure that the same staff member answered the measures for the 

resident at each time point, as some staff member had left the home, as around 

one-fifth of staff did by the 12 month time point (Costello et al., 2020), others 

were not working on shifts when the data was being collected.  

11.4.3.1 Quality of life  

In terms of quality of life, which was rated on the DEMQOL proxy, staff rate 

quality of life higher than relatives in the MARQUE data (Robertson et al., 

2019), but I did not use relative data as only two-thirds of participants at 

baseline had this data collected, which decreased throughout the study to less 

than half of participants (Laybourne et al., 2018). Quality of life as a concept is 

necessarily subjective (Abrahamson et al., 2012) and usually based upon an 

individual’s perception and report on how they feel (Whoqol Group, 1995). 

However, proxy rated quality of life is often the only rating possible for many 

care home residents (Hoe et al., 2006). I used the DEMQOL proxy as a 

validated proxy measure of health-related quality of life in people with dementia 

(Smith et al., 2005, Smith et al., 2007).  

11.4.3.2 Measuring sleep disturbance 

In terms of measuring sleep disturbances, the NPI sleep disturbance item 

(Cummings, 1997) was collected within the MARQUE data. It is the most widely 

used questionnaire on sleep disturbances in this population, as reflected in my 

systematic review where 45/55 studies use the NPI sleep question (Webster et 

al., 2020a). The NPI is a well validated questionnaire for use in people with 

dementia and those living in care homes (Wood et al., 2000). The sub-

questions of the sleep disturbance item have also been developed into the 

Sleep Disorders Inventory (SDI) (Tractenberg et al., 2003), a stand-alone 

questionnaire on sleep disturbance in dementia, which is the only sleep 

questionnaire specifically for people with dementia and has been validated in 

the care home population with dementia (Hjetland et al., 2020a). As the SDI 

was not used in MARQUE, only the NPI sleep item and yes or no to the sub-
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questions, this was a limitation as I did not have the scores for each type of 

sleep disturbance as is available on the SDI. 

11.4.3.3 Sleep disturbance sub-questions 

As the data about the sleep item sub-questions was not in the original 

MARQUE database, I added this data to the database, extracting them from 

over 5000 proxy questionnaires by hand. This then meant I could analyse and 

consider the types of sleep disturbance, and as far as I know, this is the first 

longitudinal study with these details. There was the most missing data for the 

eight individual symptoms of sleep disturbance reported by the NPI sub-

questions because staff had answered yes to the sleep disturbance item, but 

then the researcher had not ticked the eight sub-questions to clarify what the 

type(s) of sleep disturbance the resident had. For those who had symptoms of 

sleep disturbance (yes to the NPI sleep item), at baseline, 84.4% had data on at 

least one of the boxes of the eight sub-questions. For the other time points, this 

was 70.8% at 4 months, 61.6% at 8 months, 62.3% at 12 months, and 62.9% at 

16 months. 

Within the eight sub-questions of the sleep item, included even in the NPI 

nursing home version, is the sub-question: “awaken you during the night-time?”, 

which may be misleading in the care home context when being answered by a 

staff member who is already awake as working a night shift, and therefore not 

being awoken when a resident is awake at night. A recent study, using the SDI, 

which also has the same question with the questionnaire-based upon the NPI 

sleep item sub-questions, changed the phrasing of this from “awakening you 

during the night” to “awakening at night” (Hjetland et al., 2020a).  

11.4.3.4 Who answered the sleep disturbance questions 

Due to the way data about the staff was collected, e.g. only staff who 

participated in the staff element of the study had their demographics collected, 

the shift pattern that the staff member who answered the measures was 

unknown for some staff members. However, when it was available, most of the 

data about residents sleep disturbance was collected from staff who did not 

work night shifts, and potentially they may not have always known how the 
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residents sleeps, thought this information should be passed on during hand-

overs, and therefore sleep disturbances may have been underestimated 

(Hjetland et al., 2020a, Blytt et al., 2017b). On the other hand, they would have 

known well how the resident was during the daytime, and certain outcomes like 

hospital admissions, mortality and sleep medications, are not affected by the 

staff member as they are collected from records.   

11.4.3.5 Additional outcomes  

There were also some outcomes of interest that I was not able to investigate 

within the MARQUE dataset, as they were not collected. For example, staff 

distress, which came out as an impact in both my systematic review and 

qualitative study, was not collected. However, staff burnout was collected at 

baseline but it would have been too difficult to know whether this is related to 

residents sleep disturbances, as there are other reasons why staff might have 

burnout. Additionally, some staff answered the sleep questionnaires for 

residents but not the questionnaire about their burnout, and vice versa. 

Furthermore, data on resident’s level of pain was not collected, and this is a 

potential cause of sleep disturbances and common in care home residents with 

dementia (Flo et al., 2017, National Institute of Health Dissemination Centre, 

2017). One outcome of interest that was novel in my research as it had not 

been collected in the original dataset was minutes of daylight in the environment 

on the date the proxy assessment was completed. I added in the data for this 

variable by hand to enable me to look at minutes of daylight in relation to sleep 

disturbances and to investigate if the variation of daylight by the time of year 

had an impact. Surprisingly, the time of year had no relationship with sleep 

disturbances. Furthermore, although I classed benzodiazepines as sleep 

medications, they are often also prescribed for agitation or anxiety in people 

with dementia (Jones et al., 2020), and I did not know the indication for these 

prescriptions. 

11.4.4 Analyses 

In my analyses of the MARQUE data, I used multi-level models to account for 

clustering of results by residents living in the same care homes and staff 
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answering questionnaires for multiple residents in baseline analyses, and in the 

longitudinal analyses, I accounted, again, for residents living in the same care 

homes as well as the repeated measures of the data. This meant I was able to 

account for unobserved variables from residents living in the same care home, 

and that the findings are more generalisable to the wider care home population 

(Holodinsky et al., 2020, Gelman et al., 2012). I also conducted sensitivity 

analyses, using different measures of sleep disturbances, and also looked at 

different resident variables to sleep disturbances and their relationship to 

outcomes. This helped me to determine any associations between sleep 

disturbances and other variables.  

11.5 Strengths and limitations of my PhD overall 

Overall, my thesis provides new knowledge in the field of sleep disturbances in 

people with dementia across all three of the studies. I conducted a systematic 

review as I wanted to synthesise the literature on potential causes and impacts 

of sleep disturbances in care home residents with dementia, to inform later 

elements of my PhD, whilst also establishing an estimate of prevalence as this 

was previously unknown. I then conducted a qualitative study of interviews with 

care home staff, rather than the residents themselves with dementia, as many 

residents would have been unable to accurately describe both if they had sleep 

disturbances and the impact of them due to the severity of their dementia. This 

study was also the first to qualitatively report the impacts of sleep disturbances 

in this population. Lastly, I conducted a secondary analysis of the MARQUE 

dataset, using the two previous studies in the development of my research 

questions, and providing the first longitudinal analysis of the impact of sleep 

disturbances on resident’s quality of life.  

My thesis used a mixed-methods approach of both qualitative and quantitative 

methods. I used a sequential approach, (Hesse-Biber, 2010) using the 

qualitative data to develop research questions to analyse the MARQUE 

quantitative dataset. I did this as I wanted to build upon the findings of my 

qualitative work with the quantitative study (Denscombe, 2008). I found 

overlapping and broadly consistent results between the two methods. By using 

a data and methodological triangulation of qualitative and quantitative methods 
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(Denzin, 2009), I was able to identify convergence and divergence between the 

results of each and strengthen the understanding of sleep disturbances in care 

home residents with dementia (Kern, 2018). Additionally, using qualitative 

methods alongside quantitative allowed me to understand more about the 

phenomenon of sleep disturbances in residents with dementia (Mckim, 2017), 

An additional strength of the mixed methods approach I used is that I was able 

to use the strengths of either qualitative or quantitative methods to compensate 

for the weaknesses of the other method (Denscombe, 2008).  

However, using a mixed-methods approach also has limitations. There are 

different views on how the two methodologies can be combined (Denscombe, 

2008), and often qualitative studies precede the quantitative element (Hesse-

Biber, 2010), as was the case in my PhD, and some argue that this makes the 

qualitative element seem secondary (Hesse-Biber, 2010). One alternative to 

avoid this would have been to conduct the mixed methods elements of the 

study concurrently (Hesse-Biber, 2010), as a parallel mixed methods model 

research design (Cameron, 2009), as well as to also use a standardised 

framework to triangulate the data from different sources (Turner et al., 2017).  

The proposal for PhD was originally developed with the involvement of a 

dementia family carer, who provided patient and public involvement (PPI) 

representation as they had the experience of caring for a relative with dementia 

and sleep disturbance and had also been involved in the DREAMS START 

study as a PPI representative. The SIESTA study materials, including the 

information sheet and a draft of the topic guide, were also reviewed by the 

same family carer when in development. However, this was the extent of PPI 

involvement in my thesis, and more resources for PPI involvement could have 

been useful. 

Some of the other ideas that might have been helpful if my PhD had more time 

and resources are to interview staff from more care homes as part of the 

SIESTA study, particularly from care homes outside of Greater London and in 

more rural areas suburban areas. It may also have been useful to have 

analysed the qualitative data at the group level of the care home, as well as at 

the individual level (Headley and Plano Clark, 2020). For the quantitative 
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element of my PhD, as I was conducting a secondary analysis of data already 

collected, I had no choices over what data was collected. However, it would 

have been useful to have other outcomes in the data such as residents sleep 

measured by actigraphy, indications and timings of medications, level of pain, 

dementia type, and for staff it would have been useful to have their levels of 

distress concerning resident’s sleep disturbances.  

11.6 Clinical implications  

Overall, the impact of the work presented in my thesis has key clinical 

implications, mainly for the management of sleep disturbances in people with 

dementia living in care homes, but also for people with dementia living in other 

settings. My thesis provides insight into the impact that sleep disturbances can 

have on care home residents with dementia both qualitatively and quantitatively, 

with two recent commentaries commenting on my findings regarding the impact 

of sleep disturbances (Blytt and Flo-Groeneboom, 2020, Moon, 2020).  

11.6.1 Do sleep disturbances matter? 

A key question that I aimed to answer in this thesis was to what extent these 

disturbances mattered for the resident and to other people. My qualitative and 

quantitative shows that these disturbances do matter, as they often negatively 

impact residents with dementia in terms of their quality of life, hospital 

admissions, and physical and psychological wellbeing. They can also impact 

upon other residents who may have their sleep disturbed in the night-time, and 

then potentially have the negative impacts described above, and staff working 

night shifts who feel guilt and stress from caring for residents with disturbed 

sleep. The negative impacts highlight that sleep disturbances should be a 

priority for treatment and management.  

In practice now, management of sleep disturbances in care homes could 

include generic strategies about  staff encouraging residents to stay awake 

during the daytime and to have strategies of how to manage residents being up 

in the night, for example offering decaffeinated tea instead of caffeinated. They 

could also include more individualised strategies, for example, staff 

investigating causes for why a resident is sleeping badly, and then trying 
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strategies to address those causes, This  was often described by staff I 

interviewed in the SIESTA study as something they did.  

11.6.2 Do sleep disturbances persist?  

Furthermore, my thesis also provides new knowledge on the persistence of 

sleep disturbances in this population from my quantitative analysis. The most 

frequent course in residents who had sleep disturbances at baseline was that 

their disturbances fluctuated in around half of the cases and persisted in around 

a quarter of cases over 16 months, with only a quarter having no sleep 

disturbances after baseline. As sleep disturbances fluctuate or persist in most 

residents who have them at baseline, this highlights the importance of treatment 

for these disturbances, as they mostly do not resolve without it. Sleep 

disturbances often fluctuate, suggesting that they may be amenable to 

treatment.  

11.6.3 How can we best measure sleep disturbances?  

Additionally, as the findings of my systematic review highlight the large 

discrepancy in prevalence reports between different methods of measurement, 

this could have implications for if sleep disturbances are treated. For example, 

actigraphy may classify a person with dementia as having a sleep disturbance 

when a questionnaire may not, or vice versa. Individual studies in people with 

dementia have previously found both of these problems with classification and 

identification of sleep disturbances. This could be problematic as people who 

are wrongly classified as sleep disturbed may have a sleep disturbance treated, 

and hypnotic medications prescribed for sleep disturbances are known to have 

negative impacts in older adults and people with dementia, for example, 

increased risk of falls.  

However, this could also be a problem for those who do have a sleep 

disturbance and are not identified as such by questionnaires, but who would 

have been classified as sleep disturbed on actigraphy. These people with 

dementia may them not be adequately treated for their disturbances although it 

is currently unclear what this treatment should be. As my thesis findings 

highlight a negative impact of sleep disturbances, this misidentification could 
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have a negative consequence on the resident. It is not clear at present which, if 

any, of the methods currently used should be seen as the diagnostic gold 

standard that should lead treatment decisions. As I discuss previously, they 

both have shortcomings.  

Therefore, as the accurate identification of sleep disturbances could have 

clinical implications, a priority for future research is the development of a gold 

standard for the accurate measurement of sleep disturbances in people with 

dementia, and in particular care home residents with dementia, as care home 

staff may not always know if their sleep is disturbed. 

11.7 Future research  

11.7.1 Measurement 

The accuracy of the measurement of sleep disturbances in this population is of 

great importance, both for the identification of these disturbances and in clinical 

trials to test the efficacy of potential treatments. In the future, there is the 

potential to use emerging technology to measure sleep disturbances in this 

population in a more objective way. For example, electroencephalogram (EEG) 

headbands or patches that measure sleep directly may be useful but have not 

yet been studied for acceptability, feasibility and validity in people with 

dementia, and the results of which could be compared to validated 

questionnaires and actigraphy. 

However, in clinical practice, questionnaires are much more commonly used as 

actigraphy is costly and needs the input of both time and knowledge to 

accurately analyse and interpret the outputs they give (Hjetland et al., 2020a), 

and this may also be the case for any EEG devices that could be tested. One 

other area, therefore, of importance for future research into the measurement is 

ensuring that questionnaires used are valid and that training is provided to 

interviewers. The validity of questionnaires to measure sleep disturbance in 

dementia could be explored by comparing the results to an established sleep 

questionnaire used in older adults, such as the insomnia severity index (Yu, 

2010), or to established cut-off measures on actigraphy, such as <85% sleep 

efficiency (Lacks and Morin, 1992), or less than 6 hours sleep at night 
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(Yesavage et al., 2003). Developing the minimal clinically important difference 

of any questionnaire measuring sleep disturbances would also be important for 

trials of treatments (Howard et al., 2011), which I have done for the Sleep 

Disorders Inventory (Webster et al., 2020b).  

Hjetland et al (Hjetland et al., 2020a), argue that using validated questionnaires 

regularly in care home settings may increase awareness of sleep disturbances 

and how to identify them in residents who may be awake at night but not make 

noise or move. Training for interviewers could include what sleep disturbances 

in people with dementia are, how they can present differently, for example, 

explaining the difference in residents who are bed-bound or do not make a loud 

noise, and those who can get up or make noise to signal that, and that daytime 

sleepiness and napping is a sleep disturbance and important to be identified. 

Usage of the Sleep Disorders Inventory (Tractenberg et al., 2003), over the NPI 

sleep item (Cummings, 1997), would be preferable as it is more in-depth and 

goes into detail about the different types of sleep disturbances, particularly the 

separation of night-time sleep disturbances and daytime sleepiness, and 

therefore is advantageous (Wilfling et al., 2019, Hjetland et al., 2020a). The SDI 

is also the only validated dementia-specific questionnaire for measuring sleep 

disturbances. 

11.7.2 Development of treatments and management strategies  

With sleep disturbances often having a negative impact on residents and 

persisting, and as there are currently no safe and efficacious treatments, future 

research needs to focus on developing suitable treatments. It would also be 

beneficial to use the results from my qualitative study on the management and 

causes of sleep disturbance in the development of future non-pharmacological 

interventions, which should be a priority for future research, and would most 

probably need to use a range of strategies.  

For example, this could include trying to avoid residents having early bedtimes, 

as many care home residents do often due to care routines within the homes 

(Luff et al., 2011, Harris and Grando, 2014, Blytt et al., 2017b), and spending an 

extended time in the bed itself often fragments and disturbs sleep (Reynold et 

al., 2014).  



250 

 

Interventions could also consider the assessment and management of pain both 

before bedtime and during the night-time, as this can affect sleep and pain is 

common in care home residents (Blytt et al., 2017a, Blytt et al., 2018b, Flo et 

al., 2017), ensuring that staff are skilled in assessing both acute and chronic 

pain and that protocols are in place for different ways to manage residents pain  

Furthermore, this could also include not giving residents cups of caffeinated tea 

in the night-time, which could then keep residents awake or wake them up later 

(Kromhout et al., 2019).  

In the daytime, ways to reduce or stopping napping would also be an important 

element for the management of sleep disturbances, by encouraging residents to 

do more activity and feel mentally stimulated during times of the day when they 

are more likely to nap, e.g. in the afternoon after lunch. It would also be 

important to consider the difficulty staff described to keep residents awake in 

the daytime in the SIESTA study, as well as other barriers staff described like 

residents not being able to understand that it is night-time or that the staff 

member is trying to help them back to their room to sleep.  

11.7.3 Impact of sleep disturbances  

A priority for future research would also be to further understand the relationship 

between sleep disturbances and outcomes, like depression and agitation, which 

could both be causes and impacts of sleep disturbances. A future study, for 

example, could include a more regular collection of data about sleep 

disturbances and potential impacts in care home residents with dementia. 

Rather than collecting data every four months about the previous month, where 

the onset of symptoms of depression, agitation or sleep disturbance may be 

missed in the interim periods, this could mean collecting data about the resident 

monthly to ensure a continuous collection of outcomes and offer a more in-

depth perspective to potentially unpick the directions of effects. In addition, in 

the DREAMS START full randomised trial of which I am a co-applicant, the data 

collected will allow us to see if the intervention aimed at improving sleep 

disturbances also increases resident’s quality of life, and if so would suggest 

that sleep disturbances are causative of a lower quality of life.  
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11.8 Dissemination  

I have already disseminated findings of my thesis at conferences, seminars, 

and lectures both nationally and internationally, as well as in publications 

(detailed in 13.1 and 13.2), and plan to continue to do so in the future. I have 

already used some of the findings from my thesis around the causes and 

management of sleep disturbances in people with dementia in the development 

of an Alzheimer’s Society leaflet for family carers, feeding into care provision. I 

am also a co-applicant on the DREAMS START full randomised controlled trial 

to improve sleep disturbances in people with dementia living in their own 

homes, which I have disseminated my findings into. In terms of the care home 

population, I am also a co-applicant on a grant application being developed to 

improve sleep disturbances in care home residents with and without dementia.   

11.9 The potential impact of the COVID-19 pandemic on 

care home residents sleep disturbances  

In the current COVID-19 pandemic, care home residents with dementia may 

have experienced many changes in the home environment and the social 

stimulation and care they normally receive, and some of these changes may 

have impacted their sleep. A report from the Alzheimer’s Society on the impact 

on people with dementia published in September 2020 (Alzheimer's Society, 

2020b) stated that to contain the spread of COVID-19, since March 2020, many 

care homes have stopped or limited family visits, group activities, and 

communal dining. Residents are also reported to have spent a lot more time 

alone in their bedrooms (Alzheimer's Society, 2020b). In a survey of care 

homes published in June 2020, nearly 80% of managers also stated that their 

residents with dementia were feeling more socially isolated and depressed than 

usual since March 2020 (Alzheimer's Society, 2020a).  

As discussed in section 2.3.3, to keep the circadian rhythm in line with the 24-

hour clock and to differentiate day from night, it is important that in the daytime 

we have access to daylight, stimulation from activities, and physical movement. 

Similarly, as discussed in section 2.7, the causes of sleep disturbances in 

dementia at night may also be due to residents sleeping a lot during the 
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daytime, which may be more likely if residents are spending more time in their 

bedrooms, and additionally sleep disturbance can also be a symptom of 

depression.  

To my knowledge, there is currently no published research on the impact that 

the changes in day-to-day life in care homes, because of the COVID-19 

pandemic, have had on the sleep of residents with dementia, and this may also 

be a topic for future research to consider.  

In Chapter 12, I will discuss the overall conclusions of my thesis.  
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Chapter 12 Conclusions  

Overall, my thesis provides new knowledge on the measurement, prevalence, 

manifestation, causes, impact, and persistence of sleep disturbances in care 

home residents with dementia.  

My systematic review and meta-analysis were the first to my knowledge to 

focus on, and meta-analyse data on, the prevalence and associated factors of 

sleep disturbances in care home residents with dementia. My systematic review 

was also the first review to provide comparative data on the different methods of 

measurement of sleep disturbances in people with dementia.  

My qualitative study, the SIESTA study, was the first to qualitatively report the 

impact of sleep disturbances in care home residents with dementia.  

Finally, my secondary analysis of the MARQUE data was the first study to 

investigate the longitudinal association of sleep disturbances with quality of life, 

as well as the long-term persistence of sleep disturbances, in care home 

residents with dementia. 

12.1 Measurement of sleep disturbances  

The findings of my systematic review highlighted that there is a large 

discrepancy between how the different methods of validated questionnaires and 

actigraphy measure sleep disturbances. The measurement of sleep 

disturbances is important, as an accurate measurement is needed both for 

identification of the disturbance and for trials of new ways to potentially manage 

these disturbances. The use of questionnaires over actigraphy is currently 

advantageous as they are quicker to use, as well as more commonly used in 

research and clinical settings.  

However, there is a need for future developments of technology to clarify and 

improve the accuracy of measuring sleep disturbances in people with dementia, 

particularly in the care home population, who rely on night-time staff members 

to identify and pass on that they are having sleep disturbances both to daytime 

staff and medical professionals for managing the disturbance. 
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12.2 Impact of sleep disturbances  

The findings of my PhD highlight that sleep disturbances have a negative 

impact on care home residents with dementia. Quantitatively, they are strongly 

associated with a lower quality of life and the prescription of sleep medications 

for those with symptoms of sleep disturbances of any severity or clinically 

significant cases, and an increase in hospital admissions for those with clinically 

significant cases.  

Qualitatively, they were also described as impacting residents in terms of 

agitated behaviours, their ability to engage and communicate, and daytime 

sleepiness and drowsiness, which sometimes leads to missing meals and 

drinks in the daytime and increased risk of falls, as well as further disturbing 

their sleep at night-time. They can impact not only the resident with sleep 

disturbance, but also other residents trying to sleep in the home who are 

disturbed, and the care home staff who feel stressed when several residents 

are awake in the night-time.  

My work has also identified that some of the management strategies care home 

staff often used could be counterproductive and reinforce sleep problems, such 

as giving caffeinated drinks at night and having effective management 

strategies may also help to reduce the distress these disturbances can cause 

for staff themselves and other residents. 

12.3 Persistence of sleep disturbances  

Overall, the persistence of sleep disturbances was similar in both my qualitative 

interviews and my analysis of MARQUE, with sleep disturbances frequently 

persisting or fluctuating over time, but more rarely resolving. In MARQUE, 

baseline symptoms of sleep disturbances of any severity of sleep disturbance 

only persist across all time points in a quarter of those who have them at 

baseline and fluctuate in half of the residents. For clinically significant cases, 

just over a quarter of residents with them at baseline get better and remain 

better, whilst nearly half of residents who had cases at baseline having 

fluctuating sleep disturbances throughout their time in the study, and less than a 

quarter have persisting cases throughout.  
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As sleep disturbances fluctuate or persist in most residents who have them at 

baseline, this highlights the importance of treatment for these disturbances, as 

they mostly will not resolve without it. Additionally, as sleep disturbances often 

fluctuate and sometimes resolve and remain resolved, this shows that sleep 

disturbances may be amenable to treatment. 

12.4 Overall conclusion  

The work I have presented within this thesis highlights the need for appropriate 

identification, management, and treatment of sleep disturbances in care home 

residents living with dementia. Future research needs to also focus on the 

development of safe and efficacious treatments, as well as the development of 

new methods to objectively and accurately diagnose and treat sleep 

disturbance. 
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Chapter 13 Other related academic 

achievements  

In this chapter, I list my other academic achievements during my PhD related to 

both my thesis and the topic of sleep disturbances in dementia, including 

disseminating the work through presentations at several conferences and 

seminars, and other related achievements.  

13.1 Papers from my PhD 

I have two papers published from my PhD work: 

• Webster, L., Costafreda Gonzalez, S., Stringer, A., Lineham, A., Budgett, 

J., Kyle, S., Barber, J. & Livingston, G. 2020a. Measuring the prevalence 

of sleep disturbances in people with dementia living in care homes: a 

systematic review and meta-analysis. Sleep, 43.  

• Webster, L., Powell, K., Costafreda, S. G. & Livingston, G. 2020c. The 

impact of sleep disturbances on care home residents with dementia: the 

SIESTA qualitative study. International Psychogeriatrics, 1-9. 

13.2 Conferences and other presentations  

• Presented a poster at Alzheimer's Association International Conference 

(AAIC) online, originally to be held in Amsterdam, The Netherlands (July 

2020). Webster, L., Powell, K., Costafreda, S., Livingston, G. (2020) 

Management of sleep disturbances in people with dementia living in care 

homes: the SIESTA (Sleep problems In dEmentia: interviews with care 

home STAff) qualitative study.  

• Accepted to present two posters at Alzheimer's Disease International 

Conference in Singapore (Originally March 2020; postponed to online in 

December 2020): Webster, L., Powell, K., Costafreda, S., Livingston, G. 

(2020) How do sleep disturbances impact upon care home residents 

living with dementia: a qualitative study and Webster, L., Costafreda, S., 

Barber, J., Kyle, S., Horley, R., Livingston, G. (2020) A systematic review 
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and meta-analysis of the prevalence and associated factors of sleep 

disturbances in people living with dementia in care homes. 

• Presented work from my PhD at Yale University Geriatric Medicine’s 

Research in Progress monthly seminar, New Haven, USA (December 

2019).  

• Presented work from my PhD at Johns Hopkins University Memory and 

Alzheimer’s Treatment Center in the Department of Psychiatry and 

Behavioural Sciences at a monthly seminar, Baltimore, USA (November 

2019). 

• Presented work from my PhD at the Alzheimer’s Society Research 

Network Volunteers Conference, London (October 2018). 

• Presented a poster and a short presentation on my systematic review at 

Oxford University’s Chronobiology and Sleep Medicine summer school, 

Oxford (September 2018).   

• Presented a poster at Alzheimer's Association International Conference 

in Chicago, USA (July 2018): Webster, L., Costafreda, S., Barber, J., 

Kyle, S., Horley, R., Livingston, G. (2018) A systematic review and meta-

analysis of the prevalence and associated factors of sleep disturbances 

in people living with dementia in care homes.  

• Presented work from my PhD at a monthly seminar at the University of 

Oxford’s Experimental and Clinical Sleep Medicine group, within the 

Sleep & Circadian Neuroscience Institute, Oxford (June 2018).  

13.3 Other achievements  

• Supervision of two MSc thesis projects on the topic of sleep disturbances 

and dementia (one as 1st supervisor, and one as 2nd supervisor). I led 

the write up of the paper from the latter project was published in July 

2020 (Webster et al., 2020b): Webster, L., Martin, A., & Livingston, G. 

(2020) The Minimum Clinically Important Difference on the Sleep 

Disorders Inventory for People with Dementia. International Journal of 

Geriatric Psychiatry.  
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• Co-applicant on the successful grant for the full randomised control trial 

of the DREAMS START intervention, funded by the NIHR to start in 

September 2020; https://fundingawards.nihr.ac.uk/award/NIHR128761.  

• Developed the materials for and gave a lecture on the topic of Sleep as a 

risk factor for and symptom of dementia for the Advanced Treatment and 

Management of Dementia module on the MSc in Dementia: Causes, 

Treatments and Research at UCL (January 2020).  

• Undertook an exchange as part of the Yale UCL Collaborative Student 

Exchange Programme at Yale University in the two departments of 

Geriatric Medicine and Pulmonary, Critical Care and Sleep Medicine, 

Yale School of Medicine, supervised by Dr Brienne Miner, a Geriatrician 

interested in sleep disturbances and dementia (November – December 

2019).  

• Co-author on three publications from the DREAMS-START feasibility trial 

(Kinnunen et al., 2018, Livingston et al., 2019b, Rapaport P, 2018): 1. 

Rapaport P, Webster L, Horsley R, Kyle SD, Kinnunen KM, Hallam B, 

Pickett J, Cooper C, Espie CA, Livingston G. An intervention to improve 

sleep for people living with dementia: Reflections on the development 

and co-production of DREAMS: START (Dementia RElAted Manual for 

Sleep: STrAtegies for RelaTives). Dementia. 2018 Nov; 17(8): 976-89; 2. 

Livingston G, Barber JA, Kinnunen KM, Webster L, Kyle SD, Cooper C, 

Espie CA, Hallam B, Horsley R, Pickett J, Rapaport P. DREAMS-START 

(Dementia RElAted Manual for Sleep; STrAtegies for RelaTives) for 

people with dementia and sleep disturbances: a single-blind feasibility 

and acceptability randomized controlled trial. International 

psychogeriatrics. 2018 Sep 17: 1-5; 3. Kinnunen KM, Rapaport P, 

Webster L, Barber J, Kyle SD, Hallam B, et al. A manual-based 

intervention for carers of people with dementia and sleep disturbances: 

an acceptability and feasibility RCT. Health Technology Assessment 

2018; 22(71). 

https://fundingawards.nihr.ac.uk/award/NIHR128761
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Appendices  

Appendix 1: Published paper from my systematic 

review and meta-analysis of the prevalence of sleep 

disturbances in dementia  
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Appendix 2: Operational criteria for the scoring of the 

Mixed Methods Appraisal Tool (MMAT) 

The MMAT (Pluye et al., 2011) assesses quantitative descriptive studies on four 

elements, with each worth a score of one if the study meets the criteria for that 

element. I describe underneath each the operational criteria of how I scored 

each element concerning the included studies:  

1. Is the sampling strategy relevant to address the quantitative research 

question (standardised method of sampling)?  

a. Did the included studies use a sampling strategy relevant to 

address the study question, which was often not related to sleep 

disturbances.  

b. Studies scored one point if the sampling strategy was relevant to 

the original research question, and did not score a point if the 

sampling strategy was not relevant (we did not think any of the 

included studies used a sampling strategy that was not relevant) 

or when we could not tell if the sampling strategy was relevant 

(which was the case for one of the included studies).  

2. Is the sample representative of the population under study (e.g. whole 

care home population with dementia)? 

a. The included study aimed to recruit all people with dementia living 

in the care homes included, and not just, for example, only 

including people experiencing agitation or excluding those who 

were bed-bound.  

b. Studies scored one point if they reported that they aimed to 

include the whole care home population with dementia and did not 

have any specific inclusion or exclusion criteria that contradicted 

this.   

3. Are measurements appropriate (clear origin or validity is known, or 

standard instrument)?  

a. The included studiy measuredsleep disturbances appropriately, by 

either a validated questionnaire or a standardised measure of 

sleep disturbance on actigraphy (e.g. sleep efficiency).  
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b. As the use of a validated questionnaire or standardised measure 

of sleep disturbance on actigraphy was also an inclusion criterion 

all studies met this point in quality ratings and scored one point on 

this element.  

4. Is there an acceptable response rate (60% or above)? 

a. The paper reported that 60% or more of the residents with 

dementia approached for recruitment to the study then consented 

to participate.  

b. Studies scored one point when the response rate was 60% or 

above and did not score one point if the response rate was not 

reported or if the study had a lower than 60% response rate.   
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Appendix 3: Published paper from the SIESTA 

study 
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Appendix 4: SIESTA study ethical approval letter 
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Appendix 5: SIESTA study participant information 

sheet 
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Appendix 6: SIESTA study consent form  
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Appendix 7: SIESTA study demographic 

questionnaire  
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Appendix 8: SIESTA study topic guide  
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Appendix 9: MARQUE ethical approval letter  
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Appendix 10: Noticeable Problems Checklist (NPC) 
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Appendix 11: MARQUE participant information 

sheet for residents 
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Appendix 12: MARQUE participant information 

sheet for consultees 
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Appendix 13: MARQUE participant information 

sheet for family carers  
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Appendix 14: MARQUE participant information 

sheet for staff 
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Appendix 15: MARQUE consent form for residents 
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Appendix 16: MARQUE consent form for consultees 
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Appendix 17: MARQUE consent form for family 

carers  

 

 

 



340 

 

Appendix 18: MARQUE consent form for staff 
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Appendix 19: Care Home Census 
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Appendix 20: Therapeutic Environment Screening 

Survey (TESS) 
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Appendix 21: Resident Demographics 
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Appendix 22: Neuropsychiatric Inventory Nursing 

Home Version (NPI) 
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Appendix 23: DEMQOL Proxy 
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Appendix 24: Clinical Dementia Rating (CDR) 
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Appendix 25: Cohen-Mansfield Agitation Inventory 

(CMAI) 
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Appendix 26: Client Service Receipt Inventory 

(CSRI) 
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Appendix 27: MARQUE staff demographics  
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Appendix 28: Additional longitudinal analyses with 

agitation and depression in the models 

Quality of life  

For quality of life, I ran additional analyses of the longitudinal relationship 

between sleep disturbances and quality of life with the models also adjusted for 

depression and agitation, as well as age, sex and dementia severity. I ran these 

analyses separately for the three measures of sleep disturbances: clinically 

significant sleep disturbances (table 39), symptoms of sleep disturbances of any 

severity (table 40), and sleep disturbance score (table 41).  

Table 39: Multi-level linear model of the association of clinically 

significant sleep disturbances with quality of life over 16 

months with depression and agitation in the model  

Factor [n=1428] Regression 
coefficient 

95% confidence interval  

Clinically significant sleep disturbance   

Yes -1.02 [-1.83 to -0.21] 

No ref ref 

Sex    

Female 0.01 [-0.84 to 0.86] 

Male ref ref 

Age -0.01 [-0.04 to 0.02] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate 0.40 [-0.39 to 1.19] 

Severe 3.45 [2.61 to 4.29] 

Agitation score (CMAI) -0.94 [-0.21 to -0.18] 

Depression score (NPI depression item) -1.42 [-1.54 to -1.30] 

CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield Agitation Inventory; 

NPI = Neuropsychiatric Inventory; significant values are in bold. 
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Table 40: Multi-level linear model of the association of 

symptoms of sleep disturbances of any severity with quality of 

life over 16 months with depression and agitation in the model 

Factor [n=1428] Regression 
coefficient 

95% confidence 
interval  

Symptoms of sleep disturbances of any severity   

Yes -1.05 [-1.71 to -0.38] 

No ref ref 

Sex    

Female -0.00 [-0.85 to 0.85] 

Male ref ref 

Age -0.01 [-0.04 to 0.02] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate 0.40 [-0.39 to 1.19] 

Severe 3.46 [2.62 to 4.30] 

Agitation score (CMAI) -0.19 [-0.21 to -0.18] 

Depression score (NPI depression item) -1.42 [-1.53 to -1.29] 

CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield Agitation Inventory; 

NPI = Neuropsychiatric Inventory; significant values are in bold. 
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Table 41: Multi-level linear model of the association of sleep 

disturbances as a continuous score with quality of life over 16 

months with depression and agitation in the model 

Factor [n=1409] Regression coefficient 95% confidence interval  

Sleep disturbance score -0.19 [-0.28 to -0.09] 

Sex    

Female -0.07 [-0.92 to 0.79] 

Male Ref ref 

Age -0.01 [-0.04 to 0.02] 

Dementia severity (CDR)   

Mild  Ref ref 

Moderate 0.44 [-0.36 to 1.24] 

Severe 3.69 [2.84 to 4.54] 

Agitation score (CMAI) -0.20 [-0.22 to -0.18] 

Depression score (NPI 
depression item) 

-1.39 [-1.52 to -1.27] 

CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield Agitation Inventory; 

NPI = Neuropsychiatric Inventory; significant values are in bold. 
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Hospitalisations  

For hospital admissions, I ran additional analyses of the relationship between 

baseline sleep disturbances and future hospitalisations with the models also 

adjusted for depression and agitation, as well as age, sex and dementia 

severity at baseline. I ran these analyses separately for the three measures of 

sleep disturbances: clinically significant sleep disturbances (table 42), 

symptoms of sleep disturbances of any severity (table 43), and sleep 

disturbance score (table 44). 

Table 42: Multi-level logistic model of the association of 

clinically significant sleep disturbances at baseline with 

hospital admissions after baseline over 16 months with 

depression and agitation in the model  

Factor [n=1433] Odds ratio  95% confidence 
interval  

Clinically significant sleep disturbance at baseline   

Yes 1.46 [1.02 to 2.11] 

No ref ref 

Sex    

Female 0.81 [0.60 to 1.08] 

Male ref ref 

Age at baseline 0.99 [0.98 to 1.00] 

Dementia severity (CDR) at baseline   

Mild  ref ref 

Moderate 1.69 [1.15 to 2.49] 

Severe 1.53 [1.04 to 2.25] 

Agitation score (CMAI) 0.99 [0.99 to 1.01] 

Depression score (NPI depression item) 1.06 [1.01 to 1.11] 

CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield Agitation Inventory; 

NPI = Neuropsychiatric Inventory; significant values are in bold. 
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Table 43: Multi-level logistic model of the association of 

symptoms of sleep disturbances of any severity at baseline 

with hospital admissions after baseline  with depression and 

agitation in the model  

Factor [n=1433] Odds ratio  95% confidence 
interval  

Symptoms of sleep disturbances of any severity   

Yes 1.28 [0.93 to 1.73] 

No ref ref 

Sex    

Female 0.81 [0.60 to 1.08] 

Male ref ref 

Age at baseline 0.99 [0.98 to 1.01] 

Dementia severity (CDR) at baseline   

Mild  ref ref 

Moderate 1.70 [1.15 to 2.50] 

Severe 1.54 [1.04 to 2.27] 

Agitation score (CMAI) 0.99 [0.99 to 1.01] 

Depression score (NPI depression item) 1.06 [1.01 to 1.11] 

CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield Agitation Inventory; 

NPI = Neuropsychiatric Inventory; significant values are in bold. 
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Table 44: Multi-level logistic model of the association of sleep 

disturbance score at baseline with hospital admissions after 

baseline over 16 months, with agitation and depression in the 

model  

Factor [n=1433] Odds ratio  95% confidence interval  

Baseline sleep disturbance score 1.05 [0.99 to 1.11] 

Sex    

Female 0.80 [0.60 to 1.08] 

Male ref ref 

Age 0.99 [0.98 to 1.01] 

Dementia severity (CDR)   

Mild  ref ref 

Moderate 1.70 [1.15 to 2.50] 

Severe 1.54 [1.05 to 2.26] 

Agitation score (CMAI) 0.99 [0.99 to 1.01] 

Depression score (NPI depression 
item) 

1.06 [1.01 to 1.11] 

CDR = Clinical Dementia Rating global score; CMAI = Cohen Mansfield Agitation Inventory; 

NPI = Neuropsychiatric Inventory; significant values are in bold. 

 


