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Abstract

Introduction: People living with dementia in care homes often have sleep disturbances,
but little is known about incidence and importance.

Methods: We interviewed 1483 participants in 97 care homes and report prevalence,
1-year incidence, and baseline associations of clinically significant sleep disturbance in
people with dementia.

Results: Baseline prevalence of clinically significant sleep disturbance was 13.7%
(200/1460); 31.3% (457/1462) had them at least once over 16 months. One-year inci-
dence was 25.2%. At baseline, residents with sleep disturbance had lower quality of life
(mean difference -4.84; 95% confidence interval [CI] -6.53 to -3.16) and were more
frequently prescribed sleep medications (odds ratio 1.75; Cl 1.17 to 2.61) than other
residents.

Discussion: Approximately one-third of care home residents with dementia have or
develop sleep disturbances over 1 year. These are associated with lower quality of
life and prescription of sedatives, which may have negative outcomes; therefore, it is

important to develop effective treatments.
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found that on questionnaires 38% of care home residents with demen-
tia experience some degree of sleep disturbance and that 20% of resi-

Sleep disturbances in people living with dementia are defined as dif-
ficulty falling asleep, reduced duration of sleep, waking or getting up
during the night, and excessive daytime sleepiness.! They are common
among people with dementia, with a meta-analysis finding that 39% of
people with Alzheimer’s disease experience symptoms of sleep distur-
bances on questionnaires (ranging from 14% to 69% across individual
studies).? These disturbances may be distressing for the person with
dementia and their family carer and make it more likely that a per-

son with dementia moves into a care home.>* Our systematic review

dents with dementia experience clinically significant symptoms severe
enough that health professionals judge they require treatment.” Fur-
thermore, we also found that 70% of residents with dementia had sleep
disturbances on actigraphy,” in which sleep is inferred from a lack of
movement via a watch worn on the wrist; however, actigraphy is less
used with this population due to its limitations.®

In previous cross-sectional studies, the most common manifesta-
tions of sleep disturbances in care home residents with dementia were

awakening in the night and getting up during the night.”® To our
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knowledge, no study has considered whether people with dementia
have different symptoms of sleep disturbances over time. A few stud-
ies have reported the incidence of sleep disturbances in this popu-
lation, but all have had small sample sizes; long and differing times
between follow-ups; and do not describe the 1-year incidence, which
is the commonly used definition.” One small study of care home resi-
dents in Norway'© and two in the Netherlands''2 found an incidence
of clinically significant sleep disturbances over 16 months of 21% and
for symptoms over 2 years 18% and 29%, respectively. A larger study
found an incidence of 20% of clinically significant sleep disturbances
over 53 months.!3

There is consistent quantitative evidence cross-sectionally that
sleep disturbance in people living with dementiais associated with staff
distress, resident agitation, and prescription of psychotropic medica-
tions as well as being more common in care homes with a higher per-
centage of males.>!* Qualitatively, sleep disturbances in care home
residents are described as being associated with agitation, lower qual-
ity of life, falls, and staff distress, and as being more common when
nights are lighter.1®

Using data from the MARQUE (Managing Agitation and Raising
Quality of Life) longitudinal cohort study, we aimed to first describe the
point and cumulative prevalence of sleep disturbances in care homes
residents with dementia over 16 months, as well as the prevalence
of different manifestations of sleep disturbance. Second, we aimed to
describe the 1-year incidence of sleep disturbances in this population.
Finally, we aimed to investigate the cross-sectional relationships of
sleep disturbance to residents’ quality of life, prescription of medica-
tions, sociodemographic characteristics, dementia symptoms, and time

of year.
2 | METHOD
2.1 | MARQUE cohort study

The study was a secondary analysis using data from the MARQUE
cohort study,’® which recruited residents with dementia between
2014 and 2015 from 97 English care homes. The study was approved
by the London-Harrow Research Ethics Committee 14/LO/0034.
Researchers approached residents that were judged to have capac-
ity to consent, assessed this, and if they had it, asked them for
informed consent. For all other residents, the resident’s family carer
was approached as a personal consultee as specified in the Mental
Capacity Act.” If the care home could not find a personal consultee,
we used a professional consultee.

Researchers collected data about residents up to five times, every
4 months from baseline until 16 months. Further details about recruit-
ment, sampling, and procedures are published elsewhere,¢18 includ-
ing the sample size calculation of a target of 1466 people living with
dementia across 97 care homes for the primary aim of the cohort study,
which was achieved.

The MARQUE study recruited residents with a recorded diagnosis
of dementia and used the Noticeable Problems Checklist (NPC,1? aval-

HIGHLIGHTS

* One-third of care home residents with dementia have a
sleep disturbance over 16 months.

* One-quarter of residents with dementia will develop a
new sleep disturbance over a year.

* These disturbances are associated with poorer quality of

life and prescription of sleep medications.

RESEARCH IN CONTEXT

1. Systematic review: Our published systematic review
reviewed the literature on the prevalence and associates
of sleep disturbances in people with dementia living in
care homes. However, there remains no research on the
yearly incidence rate of sleep disturbances in this popu-
lation, and little research on the cross-sectional associa-
tions with sleep disturbances in large cohort studies so
it is unclear whether sleep disturbance affects residents’
well-being.

2. Interpretation: Our current study shows that one-quarter
of residents with dementia will develop a new sleep dis-
turbance over a year. These disturbances are associated
with poorer quality of life, and residents are more likely to
be prescribed sleep medications, even though these med-
ications have side effects and poor efficacy.

3. Future directions: Effective non-pharmacological treat-
ments need to be developed, as there is a negative impact
of both sleep disturbances and sleep medications. Future
research also needs to investigate the persistence of
sleep disturbancesinresidents, which would indicate how

often they resolve without active treatment.

idated screen for possible dementia) to identify others, as many peo-
ple with dementia living in care homes will not have been diagnosed.?°
There was no other inclusion criteria beyond having a diagnosis or pos-
sible dementia on the NPC, and residents did not have to have sleep
disturbances to participate.

2.2 | Resident measures

Resident demographics were collected at baseline and included date
of birth, sex, marital status, and ethnicity. All other measures were col-
lected at each follow-up timepoint from a care home member of staff

who knew the resident well:
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* Neuropsychiatric symptoms including sleep disturbances: The Neu-
ropsychiatric Inventory Nursing Home Version (NPI-NH)2122 is 4
measure of the presence, severity, and frequency of 12 neuropsy-
chiatric symptoms, including sleep disturbance, delusions, hallucina-
tions, agitation, depression, and anxiety. The score for each of the 12
symptoms is zero if the symptom is absent. If present then the fre-
quency times severity is rated, with possible scores ranging from 1 to
12. Higher scores indicate worse symptoms. If the individual symp-
tom score is >4, symptoms are considered clinically significant,?3
and we used this to classify clinically significant sleep disturbance
on the sleep disturbance item. If the participant had sleep distur-
bance, as in “yes” to the sleep item, we classified this as a symptom
of sleep disturbance, regardless of score. For the sleep disturbance
item, eight sub-questions can be ticked to highlight how the sleep
disturbance manifests, none of which contributes to the sleep item
score. These are in regard to the resident having difficulty falling
asleep; getting up during the night; wandering, pacing, or getting
involved in inappropriate activities at night; awakening you (others)
at night; being awake during the night; dressing and planning to go
out; awakening too early in the morning; sleeping excessively during
the day; and any other nighttime behaviors.

* Quality of life: The Dementia Quality of Life Instrument (DEMQOL)
proxy2* is a measure of health-related quality of life for people
with dementia completed by someone who knows them well. Higher
scores indicate better quality of life.

+ Dementia severity: The Clinical Dementia Rating (CDR)?° is a mea-
sure of the severity of dementia impairment in six domains, the
global score of which can be used to classify severity into mild, mod-
erate, or severe dementia.

+ Agitation: The Cohen-Mansfield Agitation Inventory (CMAI)? is a
measure of agitation covering 29 different agitated behaviors and
how often each has happened in the last 2 weeks. Higher scores indi-
cate higher levels of agitation.

* Medication: Data were also collected on resident medication pre-
scribed regularly for the past 4 weeks, and prescribed pro re nata
(PRN; when necessary) for the past 2 weeks. We classified sleep
medications as non-benzodiazepine hypnotics, benzodiazepines,
and melatonin.

* Time of year/minutes of daylight: We used minutes of daylight on the
date that the NPI data was collected as a variable reflecting the time
of year, including information on the length of daylight in hours and
minutes with London set as the location, as this was a central loca-

tion for half of the homes.?”

2.3 | Analysis

We used STATA (version 16) for all analyses. We described the res-
ident’s baseline characteristics using appropriate summary statistics.
We report the point and cumulative prevalence of clinically significant
sleep disturbances (the NPI sleep item score >4 score), symptoms of

any severity, and each type of sleep disturbance.

Clinical Interventions

We report the incidence rate of both symptoms of any severity and
clinically significant sleep disturbances. The numerator was those who
developed symptoms or became a clinically significant sleep distur-
bance over 16 months after baseline, respectively, with the denomina-
tor being person-years at risk.” Calculations excluded those who had
symptoms or clinically significant sleep disturbance at baseline, respec-
tively. The number of years at risk comprised the time when residents
were in the study without sleep disturbance. It excludes the time after
they developed symptoms of sleep disturbance or exited the study
from death or withdrawal after which data were censored. When data
were missing about the date that a resident died or exited the study, we
used the halfway point between when the proxy questionnaires were
completed for them at the previous timepoint and when they would
have been completed 4 months later at the next follow-up. If fewer than
50% of the items of the DEMQOL proxy or CMAI were missing then we
used the mean of the resident’s item scores for missing items to calcu-
late total scores.

We used baseline data only for investigations of cross-sectional
associations of sleep disturbances to resident’s sociodemographic
characteristics (sex, age, dementia severity), dementia symptoms (agi-
tation, depression, anxiety, delusions, hallucinations), time of year
(minutes of daylight), quality of life, and prescription of medications
(sleep medications, antipsychotics, and antidepressants). All models
described below were three-level models fitted to account for cluster-
ing due to residents living in the same care homes and the same staff
members acting as a proxy for multiple residents.

We used a multi-level logistic regression model to investigate the
relationship between baseline clinically significant cases of sleep dis-
turbance with the residents’ variables: sex, age, dementia severity
(CDR global score categorized as mild, moderate, or severe demen-
tia), agitation score, depression score, anxiety score, delusions score,
hallucinations score, and minutes of daylight, using clinically signifi-
cant sleep disturbance as the binary dependent variable in the model.
In a sensitivity analysis, we also investigated the relationship of any
symptoms of sleep disturbance as a binary dependent variable, with
the same resident variables, also as a three-level, multi-level, logistic
regression model.

We used a multi-level linear regression model to investigate the
association between clinically significant sleep disturbance and qual-
ity of life, using the DEMQOL proxy score as a continuous dependent
variable, and sleep disturbance as a binary independent variable.

We then used three separate multi-level logistic regression mod-
els to investigate the association between clinically significant sleep
disturbance and prescription of psychotropic medications, with either
regular or PRN sleep medications, regular or PRN antipsychotics, and
antidepressants as the dependent variable. All models were adjusted
for resident age, sex, and dementia severity (CDR global score cate-
gorized as mild, moderate, or severe dementia). For sensitivity anal-
yses, we also conducted multi-level regression models to investigate
if having symptoms of sleep disturbances, of any severity, as a binary
variable was associated with the same four resident variables at

baseline.
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Reasons for not completing

the NPI sleep disturbance item

Total number of residents
able to have data collected
at baseline (n=1483)

Reasons for exits

A

NPI sleep disturbance item
completed at baseline
(n = 1460; 98.4%)

N\

Total number of residents
able to have data collected
at 4 months (n=1245)

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)

Not completed at
baseline (n=23)
@ » Died (n=15)
= » Refused (n=1)
o + Left home (n=2)
s | ¢ Withdrew
consent (n=1)
*  Unknown (n=3)
* Unwell (n=1)
Not completed at 4
N months (n=23)
< « Died (n=7)
S * Refused (n=5)
= * Left home (n=1)
= *  Unknown (n=5)
*  Unwell (n=5)
Not completed at 8
2 months (n=17)
§ * Refused (n=9)
= * Unknown (n=5)
0 +  Unwell (n=3)
Not completed at 12
o months (n=31)
= + Refused (n=13)
s e Unknown
€ (n=12)
S |+ Unwell (n=5)
* Uncontactable
(n=1)
Not completed at 16
2 months (n=39)
‘g » Refused (n=13)
£ e Unwell (n=3)
O «  Unknown
(n=23)

NPI sleep disturbance item
completed at 4 months

(n = 1222; 98.2%)

A

Total number of residents
able to have data collected
at 8 months (n=1036)

NPI sleep disturbance item
completed at 8 months
(n =1019; 98.4%)

Exits after 4 months

(n=209)

» Died (n=151)

* Left home (n=28)

e Home withdrew
(n=17)

*  Withdrew consent
(n=7)

e Unknown (n=6)

N

Total number of residents
able to have data collected
at 12 months (n=898)

NPI sleep disturbance item

completed at 12 months
(n =867; 96.5%)

Exits after 8 months

(n=138)

» Died (n=106)

* Left home (n=19)

*  Home withdrew
(n=7)

*  Withdrew consent
(n=2)

*  Unknown (n=4)

v

Total number of residents
able to have data collected
at 16 months (n=784)

NPI sleep disturbance item
completed at 16 months

(n = 745; 95.0%)

Exits after 12 months

(n=114)

* Died (n=85)

* Left home (n=13)

¢ Home withdrew
(n=9)

«  Withdrew consent
(n=2)

*  Unknown (n=5)

FIGURE 1 STROBE diagram of completion of the Neuropsychiatric Inventory (NPI) and subject follow-up. STROBE, Strengthening the

Reporting of Observational Studies in Epidemiology

3

Of the 2825 residents with dementia who were approached for par-

ticipation, 1489 residents from 97 care homes consented, and data

RESULTS

ure 1) shows how many residents had their data collected on the

NPI sleep disturbance item at each timepoint and study exits and

were collected on 1483 of those residents. The flow diagram (Fig- study.

deaths. Of the 1483 residents, 1462 (98.6%) had data collected on

the NPI sleep disturbance item on at least one timepoint in the
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TABLE 1
Resident characteristics [n of residents data
collected about]

Sex [1482]
Female
Male
Age [1437]
Marital status [1424]
Widowed
Married
Single, separated, divorced
Dementia diagnosis [1483]
Recorded clinical diagnosis
Met NPC criteria for possible dementia
Ethnicity [1451]
White British
White Irish
White other
Black British, Caribbean, African
Asian or Asian British, Indian, Pakistani, Bangladeshi
Mixed: White and Black Caribbean
Chinese
Other
Dementia severity (CDR) [1457]
Mild
Moderate

Severe

Frequency (unless stated

86.1 years (median)

Clinical Interventions

Baseline characteristics of the 1483 residents who participated in the MARQUE study

Percentage (unless stated

otherwise) otherwise)
1025 69.2
457 30.8

40-105 years (range)

792 56.0
345 240
287 20.0

1281 86.4
202 13.6

1280 88.2

43 3.0
50 34
33 23
13 0.9
1 0.1

2 0.1
29 20
426 29.2
482 33.1
549 37.7

Abbreviations: CDR, Clinical Dementia Rating global score; MARQUE, Managing Agitation and Raising Quality of Life study; NPC, Noticeable Problems

Checklist.

3.1 | Demographics

The characteristics of the 1483 residents who participated in the study
are presented in Table 1. At baseline, the median age of residents was
86 years, and most residents were widowed. One thousand two hun-
dred eighty-one of the participants (86.4%) had a recorded clinical
diagnosis of dementia with the remainder being diagnosed based on
NPC score.? The median length of time that residents had lived in the

care home at baseline was 717 days (range 3-6824 days).

3.2 | Prevalence of sleep disturbance

3.2.1 | Clinically significant sleep disturbance

The point prevalence of clinically significant sleep disturbances was
13.7% (n = 200) at baseline and remained similar across the five time-
points up to 16 months (range: 12.9% to 16.0%; Table 2). Almost one-
third of residents (31.3%) had a clinically significant sleep disturbance
on at least one timepoint.

3.2.2 | Symptoms of sleep disturbance
The point prevalence of experiencing any symptom of sleep distur-
bance was 24.7% (n = 360) at baseline and remained stable across
the five timepoints (range: 24.3 to 26.6; Table 2). Half of the residents
(n = 696; 47.6%) had symptoms of sleep disturbances of any severity
on at least one of the timepoints.

The most prevalent individual symptom of sleep disturbance across
all timepoints was sleeping excessively during the daytime (n = 350;
24.0%) followed by getting up during the nighttime (n = 312; 21.3%;
Table 2).

3.3 | Incidence of sleep disturbance

3.3.1 | Clinically significant sleep disturbance

Of the 1260 residents that did not have clinically significant sleep dis-
turbances at baseline, 257 residents developed clinically significant
sleep disturbance over the following 16 months. These 1260 residents
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TABLE 2 Point prevalence and cumulative prevalence of sleep disturbances
Cumulative
Baseline 4 months 8 months 12 months 16 months prevalence?®
frequency (%) frequency (%) frequency (%) frequency (%) frequency (%) frequency (%)

Sleep disturbances (n = 1460) (n=1222) (n=1019) (n=867) (n =745) (n=1462)

Clinically significant cases of 200(13.7) 103 (13.6) 69 (13.5) 59(16.0) 26(12.9) 457 (31.3)
sleep disturbance

Symptoms of sleep disturbances 360(24.7) 163 (25.5) 85 (25.3) 52 (26.6) 36 (24.3) 696 (47.6)
of any severity

Sleep excessively during the day 153(10.5) 76(9.1) 47 (7.6) 49(10.7) 25(7.5) 350 (24.0)

Getting up during the night 149 (10.2) 70(8.7) 40(7.3) 25(7.8) 28 (8.5) 312(21.3)

Difficulty falling asleep 131(9.0) 59(7.4) 35(5.6) 29(5.9) 21(5.5) 275(18.8)

Wander, pace, or inappropriate 110(7.5) 56(7.4) 27 (6.0) 21(6.1) 12 (5.4) 226 (15.5)
activities at night

Awaken you during the night 90 (6.2) 47 (5.6) 34(5.3) 27 (4.8) 11(3.1) 209 (14.3)

Awaken too early in the 92 (6.3) 34(3.8) 16(2.7) 16(2.5) 8(2.6) 166 (11.4)
morning

Awaken during the night, dress, 50(3.4) 24(2.6) 16 (2.4) 13(2.2) 10(2.4) 113(7.7)
and plan to go out

Other night-time behavior 47 (3.2) 46 (4.1) 27 (3.5) 18 (3.6) 9(2.1) 147 (10.1)

2Cumulative prevalence is defined as the proportion of residents having any or one of the symptoms or clinically significant case on at least one timepoint

over the 16 months.

contributed 1019.7 person-years at risk of developing clinically signif-
icant sleep disturbance. Therefore, the incidence rate of clinically sig-
nificant sleep disturbances was 252.0 cases per 1000 person-years,
equating to 25.2% of residents developing a clinically significant sleep

disturbance over a year.

3.3.2 | Symptoms of sleep disturbance

Of the 1100 residents who did not have symptoms of sleep disturbance
at baseline, 336 residents developed symptoms over the 16-month
follow-up. These 1100 residents contributed 819.1 person-years at
risk of developing symptoms of any severity during the 16 months,
giving an incidence rate of 410.2 cases per 1000 person-years, or
41.0% of residents developing any symptom of sleep disturbance over
avyear.

3.4 | Associated factors with sleep disturbance
at baseline

3.4.1 | Clinically significant sleep disturbance
Residents with clinically significant sleep disturbances at baseline had
a significantly lower quality of life score on average compared to those
without clinically significant sleep disturbance at baseline. They also
had higher odds of being prescribed both regular and PRN sleep medi-

cations, and antipsychotics at baseline. There was no evidence of a dif-

ference in the prescription of antidepressants (Table 3).

TABLE 3 Association between clinically significant sleep
disturbances and quality of life, sleep medications, antipsychotics, and
antidepressants at baseline

Adjusted difference
in means or odds
ratio comparing
clinically significant

sleep disturbance 95% confidence

Factor [n] (yes vs. no) interval

Quality of life score -4.842 [-6.53 to -3.16]
(DEMQOL) [1445]

Regular and PRN sleep 1.75° [1.17 to 2.61]
medications [1413]

Regular and PRN 1.95° [1.28 to 2.95]
antipsychotics [1413]

Antidepressants [1413] 1.06° [0.76 to 1.47]

aDifference in means, linear model.

bQdds ratio, logistic model; Models models are multi-level regression mod-
els adjusted for sex, age, dementia severity, and symptoms and with ran-
dom effect for care home and proxy staff member; CMAI, Cohen Cohen-
Mansfield Agitation Inventory; values in bold are statistically significant at
5% significance level.

Abbreviations: DEMQOL, Dementia Quality of Life Instrument; PRN, prore
nata.

Agitation and depression were significantly associated with clin-
ically significant sleep disturbance at baseline, and male residents
were more likely to have a clinically significant sleep disturbance than
females (Table 4). There was no evidence that clinically significant sleep
disturbances at baseline were associated with anxiety, delusions, hallu-

cinations, dementia severity, age, or minutes of daylight.
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TABLE 4 Multilevel logistic regression model of factors associated
with clinically significant cases of sleep disturbances at baseline

Odds 95% confidence

Factor [n = 1331] ratio interval

Sex
Female 0.66 [0.46 t0 0.96]
Male 1

Age 1.01 [0.99t0 1.03]

Dementia severity (CDR)
Mild 1
Moderate 0.91 [0.58t0 1.92]
Severe 0.88 [0.86t0 1.97]
Agitation score (CMAI) 1.03 [1.02to 1.04]
Anxiety score (NPI) 1.07 [0.99t0 1.14]
Depression score (NPI) 1.16 [1.08 to 1.24]
Delusions score (NPI) 1.02 [0.95t0 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]

Notes: Models are multi-level regression models adjusted for sex, age,
dementia severity, and symptoms and with random effect for care home and
proxy staff member; based on a 5% significance level, significant values are
in bold.

Abbreviations: CDR, Clinical Dementia Rating global score; CMAI, Cohen-
Mansfield Agitation Inventory; NPI, Neuropsychiatric Inventory item.

3.4.2 | Symptoms of sleep disturbance

Similar results were obtained in sensitivity analyses considering those
with symptoms of sleep disturbances of any severity (Appendix;
Tables A1 and A2).

4 | DISCUSSION

In this large cohort study, we found that sleep disturbance was com-
mon in care home residents, as the point prevalence of clinically sig-
nificant sleep disturbances ranged from 13% to 16%, across the five
timepoints of the study. Nearly one-third of residents (31%) experi-
enced clinically significant sleep disturbance at one timepoint of the
16-month study. One-quarter (25%) of residents without a clinically
significant sleep disturbance at baseline, developed one over 1 year.
This is in the range but higher than that reported in two previous stud-
ies using the same measure (21% and 20%, respectively), though these
studies measured incidence over 16 and 53 months, respectively.10:13
The point prevalence of symptoms of clinically significant sleep dis-
turbances in this study was lower than in our meta-analyses, with the
majority of the included studies using the NPI sleep item (20%, 95%
confidence interval 16-24). > However, many of the individual studies
in our meta-analyses reported a similar point prevalence of clinically
significant sleep disturbances to the MARQUE cohort study also using

the NPI sleep item.10:28.29

Clinical Interventions

Those with significant sleep disturbances had a lower quality of life.
Residents with clinically significant sleep disturbances at baseline were
more likely to be prescribed sleep medications, and antipsychotics, but
not antidepressants, than those without sleep disturbance. It is plausi-
ble that being sleepy during the day and unable to participate in many
activities may cause lower quality of life even in those who do not
remember it, and this is in line with results from a recent random-
ized controlled trial in the community.3° In addition, sleep disturbances
may also impact residents’ quality of life because residents are more
likely to be prescribed psychotropic medications.3! Sleep medications,
including both benzodiazepines and Z drugs, increase the risk of falls in

nursing home residents with and without dementia,32-34

and antipsy-
chotics cause increased mortality and lower cognition.3>

We think this is the first study to investigate the relationship of min-
utes of daylight based on time of year with sleep in care homes. Previ-
ous studies have found a mix of evidence about variations in sleep dis-
turbances by the time of year in general populations.3¢37 In our sam-
ple, daylight minutes was not associated with sleep disturbances. This
could be because the measure of time of year does not reflect exposure
to light in our sample, and in care homes, residents with dementia often
have less exposure to light than residents without dementia.3®

Neither age nor dementia severity was significantly associated
with residents having clinically significant sleep disturbances. Pre-
vious studies have found no association between age and sleep
disturbances®3740 and mixed results for dementia severity3?4° on
both the NPI sleep item and the extended version of this, the Sleep Dis-
orders Inventory (SDI).4%

The two most prevalent types of sleep disturbances across all five
timepoints were excessive daytime sleepiness, which ranged from 8%
to 11%, and getting up during the night, which ranged from 7% to
10%. Nearly one-quarter of residents (24%) had excessive daytime
sleepiness at one of the timepoints, and one-fifth (21%) got up during
the night at one timepoint. A similar cross-sectional study’ reported
the most common manifestation as awakening at night, then sleep-
ing excessively during the daytime and getting up during the night,
which also mirrored the results of our qualitative study.'® However, a
second cross-sectional quantitative study® found that the most com-
mon sleep disturbances were getting up during the night and difficulty
falling asleep. In contrast to MARQUE, sleeping excessively in the day-
time was the least reported sleep disturbance in the previous study,
which used the SDI.8 In people with dementia living in the community,
the most common sleep disturbances are getting up during the night
and awakening the family carer at night, followed by difficulty falling
asleep and sleeping excessively in the day.*?

Depression and agitation were the only two neuropsychiatric symp-
toms strongly associated with sleep disturbances at baseline. This is in
line with multiple studies in residents with dementia measuring sleep
disturbances on the NPI sleep item.1#4344 |n our qualitative study,’®
staff described resident agitation as both a cause and consequence of
sleep disturbances, as agitation may be why residents sleep badly but
they may be agitated for other reasons, such as pain,*> which could also
contribute to poor sleep.*¢ Agitation and quality of life are highly corre-

lated in the MARQUE cohort study'® and a previous study in Japanese



8of11 Translational Research

WEBSTER ET AL.

Clinical Interventions

care home residents found sleep disturbances on the NPI sleep item
associated with lower quality of life.4°

Additionally, male residents were more likely to have clinically sig-
nificant sleep disturbances than women. However, a previous meta-
analysis found no sex differences in the prevalence of sleep distur-
bances on the NPI sleep item in people with dementia living in the
community.? When admitted to European care homes, men tend to
be younger than women*’ and as they are younger they may be more
mobile and able to get up during the night, so staff may be more aware
of them being awake.

4.1 | Strengths and weaknesses

The MARQUE cohort study included 1483 residents with dementia
from 97 care homes around England, and is, to our knowledge, the
largest prospective study of care home residents in the UK, as well as
one of the most detailed longitudinal cohort studies of care home resi-
dents worldwide, with four sampling times over 16 months. This design
and the large numbers enabled us to investigate important research
questions in detail.

We also conducted sensitivity analyses, using different measures
of sleep disturbances, which helped to determine any associations
between sleep disturbances and other variables. The sensitivity anal-
yses on any symptoms of sleep disturbance mirrored the main analy-
ses, providing robustness to our findings. The care homes were diverse
in terms of types of care provided and ownership (private or charity)
and were geographically spread around England, increasing represen-
tativeness. Most of the homes that were approached (75%) agreed to
participate. Care homes that are of better quality or that have more
resources may be more likely to participate in research, which may
introduce selection bias at the care home level. However, as there were
no eligibility criteria other than a diagnosis of dementia or meeting the
criteria for possible dementia on the NPC, this meant a diverse group
of care home residents with dementia were recruited without selec-
tion bias. Most of the residents participating were female and mainly
White British, which is reflective of both the older adult population*®
and the specific care home population in the UK.*? The study was based
in English care homes which limits generalizability; however, the sam-
ple demographics were similar to those living in care homes across
Europe.*’

We used the NPI sleep disturbance item,2! the most widely used
questionnaire on sleep disturbances in this population.” The sub-
questions of the sleep disturbance item have also been developed into
the SDI,** which has been validated in the care home population with
dementia.” As the SDI was not used in MARQUE, but the NPI sleep
item, we had data on the types of sleep disturbances from the sleep
items sub-questions, and to our knowledge, we are the first longitudi-
nal study with these details. Most of the data about residents’ sleep dis-
turbance were collected from staff, some of whom did not work night
shifts, and may not have always known how the residents sleep, though
this information should be passed on during hand-overs, and there-

fore sleep disturbances may have been underestimated.”-°° As this was

a secondary analysis of already collected data, we did not have data
on other outcomes of interest, such as staff distress® and resident’s
pain, 2046 and additionally other measures of sleep disturbance, such
as actigraphy or polysomnography. However, both measures have limi-
tations with use in people living with dementia.®

Furthermore, as the data about residents was collected from staff
members, this could introduce an element of measurement bias by the
proxy rater,”! although there is no reason to think that it was a system-
atic bias that had more effect on one group than another. Additionally,
all measurements used are validated instruments for use with people
with dementia.

In our analyses, we used multi-level models to account for clustering
for residents living in the same care homes and staff answering ques-
tionnaires for multiple residents, which meant we were able to account
for variance introduced by unobserved variables so that the findings

should be more generalizable to the wider care home population.>?

5 | CONCLUSION

Overall, in this study, we found that, over 1 year, one-quarter of resi-
dents with dementia without a clinically significant sleep disturbance
will develop one. Despite 24-hour staffing, the problems of sleep dis-
turbance remain important in care homes as we found evidence of
negative outcomes, including lower quality of life and prescription of
antipsychotics and sleep medications. It is therefore important that
effective treatments are investigated in this population. We found
that sleep disturbances most commonly manifest as getting up during
the night and excessive daytime sleepiness. This indicates that these
could be the focus of future research developing treatments. Further
research is needed to investigate the course of sleep disturbances in
residents and delineate in whom they persist, fluctuate, or resolve over
time, which would also indicate if these sleep disturbances need active
treatment or management, or if they resolve without it. Additionally,
longitudinal studies may further inform us about the direction of cau-
sation of between sleep disturbance, depression, and agitation, as well
as quality of life and medication.
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APPENDIX A
Additional regression analyses

TABLE A1

Individual multilevel regression models of the

association of symptoms of sleep disturbances of any severity with

othe

r resident outcomes with quality of life, sleep medications,

antipsychotics, and antidepressants at baseline

Regression
coefficient or 95% confidence
Factor [n] odds ratio interval
Quality of life score -4.932 [-6.28 to -3.59]
(DEMQOL) [1445]
Regular and PRN sleep 1.77 [1.27 to 2.45]
medications [1413]
Regular and PRN 1.70P [1.20to0 2.41]
antipsychotics [1413]
Antidepressants [1413] 1.07° [0.82 to 1.40]

2Regression coefficient, linear model.

bQdds ratio, logistic model; CMAI , Cohen-Mansfield Agitation Inventory;
significant values are in bold.

Abbreviations: DEMQOL, Dementia Quality of Life Instrument; PRN, pro re

nata.
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TABLE A2 Multilevel logistic regression model of factors
associated with symptoms of sleep disturbances of any severity

Factor [n = 1331]

Sex
Female
Male

Age

Dementia severity (CDR)
Mild
Moderate
Severe
Agitation score (CMAI)
Anxiety score (NPI)
Depression score (NPI)
Delusions score (NPI)
Hallucinations score (NPI)

Minutes of daylight/time of year

Abbreviations: CDR, Clinical Dementia Rating global score; CMAI, Cohen
Mansfield Agitation Inventory; NPI, Neuropsychiatric Inventory item,; sig-

nificant values are in bold.

Odds
ratio

0.77

1.00

1

1.02
1.11
1.03
1.05
1.17
1.02
0.99
0.99

95% confidence
interval

[0.56 to 1.05]

[0.98 to 1.02]

[0.70 to 1.50]
[0.80to 1.56]
[1.02 to 1.04]
[0.99t01.12]
[1.10to0 1.25]
[0.96 to 1.09]
[0.90to 1.08]
[0.99 to 1.00]
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