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ABSTRACT

Background

Sleep disturbances occur frequently in people with dementia with a reported prevalence of up to 40%. Common problems are increased
number and duration of awakenings and increased percentage of light sleep. Sleep disturbances are associated with a number of
problems for people with dementia, their relatives, and carers. In people with dementia, they may lead to worsening of cognitive
symptoms, challenging behaviours such as restlessness or wandering, and further harms, such as accidental falls. Sleep disturbances
are also associated with significant carer distress and have been reported as a factor contributing to institutionalisation of people with
dementia. As pharmacological approaches have shown unsatisfactory results, there is a need to synthesise the research evidence on non-
pharmacological strategies to improve sleep in people with dementia. As interventions are often complex, consisting of more than one
active component, and implemented in complex contexts, it may not be easy to identify effective intervention components.

Objectives

To evaluate the benefits and harms of non-pharmacological interventions on sleep disturbances in people with dementia compared to
usual care, no treatment, any other non-pharmacological intervention, or any drug treatment intended to improve sleep, and to describe
the components and processes of any complex intervention included.

Search methods

We used standard, extensive Cochrane search methods. The latest search was 13 January 2022.

Selection criteria

Weincluded individually or cluster-randomised controlled trials in people with dementia comparing non-pharmacological interventions to
improve sleep compared to usual care or to other interventions of any type. Eligible studies had to have a sleep-related primary outcome.
We included people with a diagnosis of dementia and sleep problems at baseline irrespective of age, type of dementia, severity of cognitive
impairment, or setting. Studies reporting results on a mixed sample (e.g. in a nursing home) were only considered for inclusion if at least
80% of participants had dementia.

Data collection and analysis

We used standard Cochrane methods. Our primary outcomes were 1. objective sleep-related outcomes (e.g. total nocturnal sleep time,
consolidated sleep time at night, sleep efficiency, total wake time at night (or time spent awake after sleep onset), number of nocturnal
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awakenings, sleep onset latency, daytime/night-time sleep ratio, night-time/total sleep ratio over 24 hours) and 2. adverse events. Our
secondary outcomes were 3. subjective sleep-related outcomes, 4. behavioural and psychological symptoms of dementia, 5. quality of
life, 6. functional status, 7. institutionalisation, 8. compliance with the intervention, and 9. attrition rates. We used GRADE to assess the
certainty of evidence and chose key outcomes to be included in summary of findings tables.

Main results

We included 19 randomised controlled trials with 1335 participants allocated to treatment or control groups. Fourteen studies were
conducted in nursing homes, three included community residents, one included 'inpatients', one included people from a mental health
centre, and one included people from district community centres for older people. Fourteen studies were conducted in the US. We also
identified nine ongoing studies.

All studies applied one or more non-pharmacological intervention aiming to improve physiological sleep in people with dementia and
sleep problems. The most frequently examined single intervention was some form of light therapy (six studies), five studies included
physical or social activities, three carer interventions, one daytime sleep restriction, one slow-stroke back massage, and one transcranial
electrostimulation. Seven studies examined multimodal complex interventions.

Risk of bias of included studies was frequently unclear due to incomplete reporting. Therefore, we rated no study at low risk of bias.

We are uncertain whether light therapy has any effect on sleep-related outcomes (very low-certainty evidence). Physical activities may
slightly increase the total nocturnal sleep time and sleep efficiency, and may reduce the total time awake at night and slightly reduce
the number of awakenings at night (low-certainty evidence). Social activities may slightly increase total nocturnal sleep time and sleep
efficiency (low-certainty evidence). Carer interventions may modestly increase total nocturnal sleep time, may slightly increase sleep
efficiency, and may modestly decrease the total awake time during the night (low-certainty evidence from one study). Multimodal
interventions may modestly increase total nocturnal sleep time and may modestly reduce the total wake time at night, but may result in
little to no difference in number of awakenings (low-certainty evidence). We are uncertain about the effects of multimodal interventions on
sleep efficiency (very low-certainty evidence). We found low-certainty evidence that daytime sleep restrictions, slow-stroke back massage,
and transcranial electrostimulation may result in little to no difference in sleep-related outcomes.

Only two studies reported information about adverse events, detecting only few such events in the intervention groups.

Authors' conclusions

Despite the inclusion of 19 randomised controlled trials, there is a lack of conclusive evidence concerning non-pharmacological
interventions for sleep problems in people with dementia. Although neither single nor multimodal interventions consistently improved
sleep with sufficient certainty, we found some positive effects on physical and social activities as well as carer interventions. Future
studies should use rigorous methods to develop and evaluate the effectiveness of multimodal interventions using current guidelines on
the development and evaluation of complex interventions. At present, no single or multimodal intervention can be clearly identified as
suitable for widespread implementation.

PLAIN LANGUAGE SUMMARY

Non-medicine interventions for sleep problems in dementia
What are sleep problems in people with dementia?

People with dementia frequently have sleep problems including an increase in the length and number of awakenings and an increased
amount of light sleep. These cause a number of problems for the affected person, their relatives, and carers, possibly leading to carer
distress and the admission of people with dementia to nursing homes or long-term care homes.

Can non-medicine interventions help?

Aswe do not know if medicines can help improve sleep in people with dementia, non-medicine interventions are frequently recommended.
These include light therapy, social and physical activities, changes of the environment (such as reducing noise and light at night),
or avoiding daytime sleep. Also, intervention programmes consisting of more than one of these components are available (so-called
'multimodal interventions'; e.g. combining light therapy and activities for people with dementia).

What did we want to find out?

We searched for clinical trials that tested the effects of non-medicine interventions for people with dementia and sleep problems. We
wanted to find out if these interventions or programmes can promote sleep and avoid side effects for people with dementia and their carers.

What did we do?

Non-pharmacological interventions for sleep disturbances in people with dementia (Review) 2
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We searched for randomised controlled trials (a design of study that usually gives the most reliable evidence about the effects of a
treatment) evaluating any non-medicine intervention to improve sleep in people with dementia. We compared and summarised the results
of the studies and rated our confidence in the evidence, based on factors such as study methods and numbers of participants.

What did we find?

We identified 19 studies, including 1335 participants. The studies included 13 to 193 participants with sleep problems and dementia.
All studies applied one or more non-medicine intervention (i.e. light therapy, physical and social activities, carer interventions, daytime
sleep restriction, slow-stroke back massage, or transcranial electrostimulation (a method that delivers a low electric current to the scalp
that changes brain function)). Seven studies assessed multimodal interventions. Studies assessed sleep in different ways, but most used
actigraphy, which is a wristband to measure night-time sleep.

Main results

- Physical activity interventions, social activities, carer interventions, and multimodal interventions may slightly or modestly improve
night-time sleep in people with dementia.

- We found no evidence that light therapy, slow-stroke back massage, or transcranial electrostimulation reduce sleep problems in people
with dementia.

What are the limitations of the evidence?

Although we were able to include 19 studies with 1335 participants evaluating non-medicine interventions to avoid sleep disturbances in
people with dementia, we were unable to draw firm conclusions mostly due to important differences between interventions and lack of
methodological quality. Therefore, the results of this review must be interpreted with caution and high-quality studies are urgently needed.

How up to date is this evidence?

The evidence is up to date to 13 January 2022.

Non-pharmacological interventions for sleep disturbances in people with dementia (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. Summary of findings table - Light therapy compared to usual care for sleep disturbances in people with dementia

Light therapy compared to usual care for sleep disturbances in people with dementia

Patient or population: sleep disturbances in people with dementia
Setting: nursing home

Intervention: light therapy

Comparison: usual care

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of partici- Certainty of Comments
(95% Cl) pants the evidence

Risk with usual care Risk with light therapy (studies) (GRADE)

Total noctur- The mean total nocturnal sleep time in the control group was 82 BOOO 2 studies found a differ-

nal sleep time 512 minutes (Dowling 2005), 496 minutes (Figueiro 2019), 430 (4 RCTs) Very lowa.b,c ence in favour of the con-

(minutes) minutes (Fontana Gasio 2003), and 248 minutes (Sloane 2014). trol group (Dowling 2005;
Total nocturnal sleep time between groups was 33 minutes low- Figueiro 2019). Fontana
er (103.54 lower to 37.54 higher) in Dowling 2005, 20.40 minutes Gasio 2003 found differ-
lower (63.29 lower to 22.49 higher) in Figueiro 2019, 110.00 min- ences in favour of the in-
utes higher (19.36 higher to 200.64 higher) in Fontana Gasio 2003, tervention. Sloane 2015
and there was no clear difference in Sloane 2014 (0.23 minutes found no clear difference
higher, 12.75 lower to 12.28 higher). between groups.

Consolidated - - - - - -

sleep - not mea-

sured

Sleep efficiency ~ The mean sleep efficiency in the control group was 71.14% 133 OO0 Dowling 2005 reported dif-
(Dowling 2005), 85.43% (Figueiro 2019), 59.9% (Fontana Gasio (7 RCTs) Very lowa,b.c ferences between groups

2003), 78.1% (McCurry 2011), 90.84% (Nowak 2008), and 68.9%
(Sloane 2014). 1 study reported no data. Sleep efficiency be-
tween groups was 4.50% lower (14.34 lower to 5.34 higher) in
Dowling 2005, 2.21% lower (5.17 lower to 0.75 higher) in Figueiro
2019, 16.60% higher (6.49 higher to 26.71 higher) in Fontana
Gasio 2003, 6.20% higher (0.04 lower to 12.44 higher) in McCur-
ry 2011, and 5.60% higher (0.47 higher to 10.73 higher) in Nowak
2008. 2 studies found no difference between groups, 0% (3.45
lower to 3.45 higher) in Sloane 2014, Ancoli-Israel 2003 reported
no data.

in favour of the control
group using actigraphy
after 11 weeks. 3 stud-
ies found small improve-
ments in the intervention
group after 10 weeks, and
2 months and 2 weeks
(Fontana Gasio 2003; Mc-
Curry 2011; Nowak 2008).
2 studies found no differ-
ence between groups af-
ter 15 days and 6 weeks
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(Ancoli-Israel 2003; Sloane
2014)

Total wake time ~ The mean night-time total wake time in the control group was 205 f2lelelo) Dowling 2005 reported a
at night (min- 207 minutes (Dowling 2005) and 123 minutes (McCurry 2011), 1 (3RCTs) Very lowa.b,c small improvement in the
utes) study did not offer this information. Night-time total wake time control group and McCur-
between groups was 32.00 minutes higher (38.54 lower to 102.54 ry 2011 found a smallim-
higher) in Dowling 2005 and 39.00 minutes lower (74.40 lower provement in the inter-
to 3.60 lower) in McCurry 2011. 1 study found no difference be- vention group using actig-
tween groups, but no further information was reported. raphy after 11 weeks and
2 months. Ancoli-Israel
2002 found no differences
between groups after 15
days.
Number of noc- ~ The mean night-time number of awakenings in the control group 136 ®000 Dowling 2005 reported
turnal awaken-  was 37.99 (Dowling 2005), 14.9 (Sloane 2014), 17.6 (McCurry (4 RCTs) Very lowabc small improvements in
ings 2011), and 4.6 (Nowak 2008). Night-time number of awakenings the control group after 11
for light therapy was 4.89 higher (3.31 lower to 13.09 higher) in weeks and 2 studies re-
Dowling 2005, 2.90 lower (7.09 lower to 1.29 higher) in McCurry ported a small improve-
2011, and 2.31 lower (4.17 lower to 0.45 lower) in Nowak 2008. ment in the intervention
Sloane 2014 found no clear difference between groups (0.81 low- group after 2 weeks and
er, 2.64 lower to 1.03 higher). 2 months (McCurry 2011;
Nowak 2008). Sloane 2015
found no difference be-
tween groups.
Sleep onset la- The mean sleep onset latency in the control group was 12.32 (3RCTs) BDOO 3 studies reported no
tency minutes (Figueiro 2019), 1 minute (Fontana Gasio 2003), and LowG.d clear differences be-
24 minutes (Sloane 2015). Sleep onset latency between groups tween groups after 3, 4,
was 6.05 minutes higher (0.60 lower to 12.70 higher) in Figueiro and 6 weeks (Figueiro
2019, 1.02 minutes lower (3.34 lower to 1.30 higher) in Fontana 2019; Fontana Gasio 2003;
Gasio 2003, and 3.72 minutes lower (9.54 lower to 2.10 higher) in Sloane 2015).
Sloane 2015.
Adverse events  None of the studies reported any unexpected or serious adverse 318 OO0 -
events (T RCTs) Very lowa.b,c

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
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Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_424365942749483426.

a Downgraded one level for risk of bias: unclear risk of bias in several studies; high risk of bias in blinding participants and personnelin one study (McCurry 2011).

b Downgraded one level for inconsistency: inconsistent results between studies.

¢ Downgraded one level for imprecision: wide confidence intervals in individual studies.

d Downgraded one level for risk of bias: unclear risk of selection bias in all studies, high risk of reporting bias in one study (Figueiro 2019).

Summary of findings 2. Summary of findings table - Physical activities compared to usual care for sleep disturbances in people with dementia

Physical activities compared to usual care for sleep disturbances in people with dementia

Patient or population: sleep disturbances in people with dementia
Setting: nursing home

Intervention: physical activities

Comparison: usual care

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of partici- Certainty of Comments
(95% Cl) pants the evidence
Risk with usual care Risk with physical activi- (studies) (GRADE)
ties
Total noctur- The mean total nocturnal sleep time in the control group 167 DPOO Both studies reported differ-
nal sleep time was 438.3 minutes (McCurry 2011) and 328.9 minutes (2 RCTs) Lowa,b ences between groups for total
(minutes) (Richards 2011). nocturnal sleep time in favour
Total nocturnal sleep time with physical activity was 11.80 of the intervention group after
minutes higher (28.63 lower to 52.23 higher) in McCurry 7 weeks and 2 months (McCurry
2011 and 11.8 minutes higher (16.14 lower to 39.74 higher) 2011; Richards 2011).
in Richards 2011.
Consolidated - - - - - -
sleep - not mea-
sured
Sleep efficiency ~ The mean sleep efficiency in the control group was 78.1% 167 BDOO Richards 2011 reported differ-
(McCurry 2011) and 68.5% (Richards 2011). (2 RCTs) Lowa,c ences between groups in favour

Sleep efficiency for physical activity was 4.90% higher (0.43
lower to 10.23 higher) in McCurry 2011 and 2.60% higher
(1.29 lower to 6.49 higher) in Richards 2011.

of the intervention group using
actigraphy after 7 weeks and
McCurry found little to no dif-
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ference between groups after 6

months.
Total wake time ~ The mean total wake time 33.2 minutes lower - 65 ®B00 McCurry 2011 reported im-
at night (min- at night (minutes) was 122 (65.11 lower to 1.29 lower) (LRCT) Lowa;b provements in the intervention
utes) minutes group using actigraphy after 2
months.
Number of noc-  The mean number of noc- 3.3 lower - 65 DO McCurry 2011 found differences
turnal awaken-  turnal awakenings was 18.4  (6.77 lower to 0.17 higher) (LRCT) Lowa,b between groups in favour of the
ings intervention using actigraphy

after 2 months.

Sleep onset la- 1 study reported no changes after 6 months, but reported (1LRCT) DDDO Richards 2011 reported no dif-
tency no data. Moderated ferences between groups using
actigraphy after 7 weeks.
Adverse events 1 study reported unexpected and serious adverse events 167 DODO -
(Richards 2011). 1 participant had substernal chest pain 15 (2 RCTs) Moderated

hours after exercising, but was negative for myocardial in-
farction; 1 had back, hip, and leg pain; and 1 had multifocal
premature ventricular contractions or non-specific t-wave
changes in their electrocardiogram.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

Cl: confidence interval

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_424365659920486101.

a Downgraded one level for risk of bias: high risk of a performance bias in one study.

b Downgraded one level for imprecision: only one study with a small number of participants.
¢ Downgraded one level for imprecision: wide confidence intervals.

d Downgraded one level for imprecision: no data reported.
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Summary of findings 3. Summary of findings table - Social activities compared to usual care for sleep disturbances in people with dementia

Social activities compared to usual care for sleep disturbances in people with dementia

Patient or population: sleep disturbances in people with dementia

Setting: nursing home

Intervention: social activities

Comparison: usual care

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  Ne of partici- Certainty of Comments
(95% Cl) pants the evidence
Risk with usual Risk with social ac- (studies) (GRADE)
care tivities
Total nocturnal sleep time ~ The mean total MD 16.78 minutes - 236 BPOO Both studies reported differences
(minutes) nocturnal sleep higher (2 RCTs) Lowa,b between groups in favour of the in-
time (minutes) was  (7.78 lower to 41.34 terventions using actigraphy after
328.9 minutes higher) 21 days and 7 weeks (Richards 2005;
Richards 2011).
Consolidated sleep - not - - - - - -
measured
Sleep efficiency The meansleep ef-  MD 2.65 % higher - 236 ®POO Both studies reported differences
ficiency was 52.69 (1.79 lower to 7.09 (2RCTs) Lowa;b between groups in favour of the in-
% higher) terventions using actigraphy after
21 days and 7 weeks (Richards 2005;
Richards 2011).
Total wake time at night - - - - -
(minutes) - not reported
Number of nocturnal - - - - -
awakenings - not reported
Sleep onset latency - not - - - - -
reported
Adverse events None of the studies reported any unexpect- 236 ®B00 -
ed or serious adverse event (2 RCTs) Lowa;b

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).
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Cl: confidence interval; MD: mean difference

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_424365232111962546.

a Downgraded one level for risk of bias: unclear risk of selection, performance, and detection bias in at least one study.

b Downgraded one level for imprecision: wide confidence interval.

Summary of findings 4. Summary of findings table - Carer interventions compared to usual care for sleep disturbances in people with dementia

Carer interventions compared to usual care for sleep disturbances in people with dementia

Patient or population: sleep disturbances in people with dementia
Setting: nursing home

Intervention: carer interventions

Comparison: usual care

Outcomes Anticipated absolute effects™ (95% Cl) Relative effect  N¢ of partici- Certainty of Comments
(95% ClI) pants the evidence
Risk with usual care Risk with carer inter- (studies) (GRADE)
ventions
Total nocturnal sleep The mean total noc- 108 minutes higher - 33 PO McCurry 2012 reported small differ-
time (minutes) turnal sleep time (min-  (10.6 higher to 205.4 (LRCT) Lowa,b ences between groups in favour of
utes) was 468 minutes  higher) the intervention using actigraphy
after 6 months.
Consolidated sleep - - - - - - -
not measured
Sleep efficiency The mean sleep effi- 8.4 % higher - 33 PO McCurry 2012 reported small differ-
ciency was 75.8 % (1.55 lower to 18.35 (1LRCT) Lowa,b ences between groups in favour of
higher) the intervention using actigraphy

after 6 months.
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0T

Total wake time at The mean total wake 24 minutes lower 33 ®&®00 McCurry 2012 reported small dif-

night (minutes) time at night (minutes)  (79.01 lower to 31.01 (1LRCT) Lowa,b ferences between groups in favour
was 138 minutes higher) of the intervention using actigra-

phyafter 6 months.

Number of nocturnal - - - - -

awakenings - not re-

ported

Sleep onset latency - - - - - -

not reported

Adverse events None of the studies reported any serious unex- (2 RCTs) DDDO -
pected events. Moderated

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_424366201603052337.

a Downgraded one level for risk of bias: unclear risk of selection and performance bias.
b Downgraded one level for imprecision: only one study with a small number of participants.

Summary of findings 5. Summary of findings table - Multimodal interventions compared to usual care for sleep disturbances in dementia

Multimodal interventions compared to usual care for sleep disturbances in dementia

Patient or population: sleep disturbances in dementia
Setting: nursing home

Intervention: multimodal interventions

Comparison: usual care

Outcomes Relative effect N2 of partici- Comments

(95% CI) pants

Certainty of
the evidence

Anticipated absolute effects* (95% Cl)
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IT

Risk with usual care Risk with multimodal inter- Slucies) (ERENES
ventions
Total noctur- The mean total nocturnal sleep time in the control group was 272 BDOO All studies reported dif-
nal sleep time 384 minutes (Alessi 2005), 438.3 minutes (McCurry 2011), and (3RCTs) Lowa,b ferences between groups
(minutes) 328.9 minutes (Richards 2011). in favour of the interven-
Total nocturnal sleep time for multimodal interventions was tions using actigraphy af-
24.00 minutes higher (3.51 lower to 51.51 higher) in Alessi 2005, ter 32 days (Alessi 2005),
29.4 minutes higher (25.90 lower to 84.70 higher) in McCurry 7 weeks (Richards 2011),
2011, and 35.3 minutes higher (7.99 higher to 62.61 higher) in and 6 months (McCurry
Richards 2011. 2011).
Consolidated - - - - -
sleep - not mea-
sured
Sleep efficiency ~ The mean sleep efficiency in the control group was 66.3% (Alessi 485 [2ICICIC) 3 studies found improve-
1999), 80% (Alessi 2005), 78.1% (McCurry 2011), 68.5% (Richards (5RCTs) Very lowa.b,c ments in favour of the in-
2011), and 60.8% (Schnelle 1999). terventions after 32 days
Sleep efficiency for multimodal interventions was 3.80% lower (Alessi 2005), 7 weeks
(17.96% lower to 10.36% higher) in Alessi 1999, 4% higher (1.42% (Richards 2011), and 6
lower to 9.42% higher) in Alessi 2005, 2.3% higher (5.08% lower months (McCurry 2011).
t0 9.68% higher) in McCurry 2011, 4.80% higher (0.47% higher to 1 study found small dif-
9.13% higher) in Richards 2011, and without a difference in Sch- ferences in favour of the
nelle 1999 (MD 0%, 4.61% lower to 4.61% higher). control group after 14
weeks (Alessi 1999). 1
study found no differences
between groups (Schnelle
1999).
Total wake time ~ The mean night-time total wake time in the control group 102 P00 Both studies reported dif-
at night (min- was 108 minutes (McCurry 2005) and 122 minutes (McCurry (2 RCTs) Lowa,b ferences between groups
utes) 2011).Night-time total wake time for multimodal interventions in favour of the interven-
was 36.00 minutes lower (89.66 lower to 17.66 higher) in McCurry tions using actigraphy af-
2005 and 7.00 minutes lower (52.90 lower to 38.90 higher) in Mc- ter 6 months (McCurry
Curry 2011. 2005; McCurry 2011).
Number of noc-  The mean number of awakenings in the control group was 22.4 404 PO 2 studies found improve-
turnal awaken-  (Alessi 2005), 12.2 (McCurry 2005), 18.4 (McCurry 2011), and 4.5 (4 RCTs) LowasC ments in favour of the in-

ings

(Schnelle 1999).

Number of awakenings for multimodal interventions was 0.1
higher (5.25 lower to 5.45 higher) in Alessi 2005, 4 lower (10.10
lower to 2.10 higher) in McCurry 2005, 4.7 lower (9.29 lower to
0.11 lower) in McCurry 2011, and 0.3 lower (0.76 lower to 0.16
higher) in Schnelle 1999.

tervention using actigra-
phy after 5 nights and 6
months (McCurry 2005;
McCurry 2011). 2 studies
found no differences be-

0
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(4%

tween study groups (Alessi
2005; Schnelle 1999).

Sleep onset la- - - -
tency - not re-
ported

Adverse events 1 study reported unexpected and serious adverse events
(Richards 2011). 1 participant had substernal chest pain 15 hours
after exercising, but was negative for myocardial infarction; 1
had back, hip, and leg pain; and 1 had multifocal premature ven-
tricular contractions or non-specific t-wave changes in their elec-
trocardiogram.

589
(7 RCTs)

D00 -
Lowa,b

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_424366361397646497.

a Downgraded one level for risk of bias: high or unclear risk of performance and detection bias in all studies
b Downgraded one level for imprecision: wide confidence intervals
¢ Downgraded one level for inconsistency: inconsistent results
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BACKGROUND

Description of the condition

Dementia is a clinical syndrome characterised by cognitive,
neuropsychiatric, and functional symptomes. It involves difficulties
in memory, disturbances in language, psychological and
psychiatric changes, as well as impairments in activities of daily
living (Burns 2009).

Dementia can be due to various underlying pathologies.
Approximately 60% to 70% of dementia cases are due to
Alzheimer's disease. Other major forms are vascular dementia,
dementia with Lewy bodies, or dementia by other causes (e.g.
stroke, infections, alcohol). Mixed forms with more than one
pathology are also very common (WHO 2020).

Worldwide about 24 million people are affected by dementia.
Because of the age profile of the population, numbers are especially
high in Western European and Northern American countries where
approximately 6% of people over 60 years old are affected.
Worldwide, the prevalence rate in people over 60 years old has been
estimated between 5% and 8% (Prince 2015). Predictions that the
number of people with dementia will increase steadily, doubling
every 20 years (Burns 2009; Ferri 2005), have been challenged
by the results of more-recent studies indicating increasing age
of dementia onset, possibly leading to a less marked increase in
incidence than previously predicted (Larson 2013).

Sleep disturbance and insomnia occur frequently in people with
dementia. Common problems are increases in the duration and
number of awakenings and an increased percentage of time spent
in stage 1 sleep (Colton 2006). Prevalences of sleep disturbances of
up to 40% have been reported in different settings (Dauvilliers 2007;
McCurry 1999; Ritchie 1996; Wilfling 2019). Effects of progressive
dementia (e.g. AD) on sleep can be distinguished from normal
ageing, and are particularly evident in fragmentation of the sleep-
wake cycle and disruption of the circadian regulation of sleep (Song
2010). These changes in sleep regulation and architecture have
been related to the deterioration of brain structures and the supply
of neurotransmitters relevant for sleep, as well as psychosocial and
behavioural changes occurring in people with dementia (Ancoli-
Israel 2006; Cipriani 2015; Saeed 2017). AD is frequently associated
with lesions of multiple brain systems leading to insufficient
regulation of the sleep-wake cycles (Li 2019). Also, a bidirectional
relationship between sleep and AD has been suggested with
disrupted sleep promoting the development of AD pathology (van
Egroo 2019).

Sleep disturbances are associated with several problems for the
affected people, their relatives, and carers. In people with dementia
it may lead to worsening of cognitive symptoms, challenging
behaviours (such as restlessness and wandering), and further
harms (such as accidental falls). In addition, sleep disturbances
can be associated with significant carer distress and have been
reported as an important factor contributing to decisions to admit
people with dementia to institutional care (Ancoli-Israel 2006;
Gibson 2014; Lee 2011).

Increases in costs attributable to dementia have been shown for
impairment in activities of daily living and cognitive deficits (Hurd
2013; Leicht 2013), but there are insufficient data for reliable

estimates of the costs associated with sleep disturbances in people
with dementia.

Description of the intervention

Non-pharmacological interventions include all treatment options
that are not medication or drug therapies (Capezuti 2018;
Livingston 2014; O'Caoimh 2019). A number of classifications
of non-pharmacological interventions for behavioural and
psychological symptoms of dementia have been used in earlier
systematic reviews (Livingston 2014; O'Neil 2011). However, a
preplanned categorisation of interventions seems inappropriate
in this context as non-pharmacological interventions that have
been proposed to improve sleep in people with dementia are
frequently multifaceted. Components may include environmental
modification (e.g. increased exposure to natural light, decreased
night-time noise and light), changes to care routines (e.g.
decreased time in bed during the day, structured bedtime
routines), behavioural interventions (e.g. increased daytime
physical activity and exercise), or other sleep hygiene measures
(e.g. avoidance of caffeinated drinks). Other interventions may
include sensory stimulation (e.g. aromatherapy, touch and
massage, transcutaneous electrical nerve stimulation (O'Neil
2011)), individual relaxation therapies, and complementary
therapies (e.g. acupuncture). Also, bright light therapy has been
suggested as an intervention of specific benefit to sleep, which
may be implemented in combination with other interventions or as
stand-alone intervention (Forbes 2014; Hjetland 2020).

How the intervention might work

Non-pharmacological interventions apply different mechanisms
to improve the management of sleep disorders in people with
dementia. For example, environmental interventions aim to
improve sleep by providing conditions that allow for physiological
sleep, while sensory stimulation targets the lack of sensory
input in people with dementia that could cause disruptions in
internal circadian rhythms. There are several advantages of non-
pharmacological over pharmacological interventions. Depending
on the intervention, compliance tends to be good and there are
usually few adverse events. Furthermore, treatment efficacy may
last longer compared to pharmacological treatments for sleep,
where positive effects tend to stop with treatment cessation, while
behavioural interventions may lead to sustained effects. Because
of the risk of adverse effects of drug treatments for sleep in older
people with dementia, non-pharmacological management of sleep
problems has been proposed as a first-line treatment option (David
2010).

Why it is important to do this review

Sleep disturbances are associated with a number of problems for
people with dementia as well as carers. Therefore, there is a need
to rigorously synthesise the research evidence on strategies to
improve sleep in people with dementia.

One recent Cochrane Review showed a distinct lack of evidence
regarding successful pharmacological interventions to manage
sleep problems in people with dementia, while a number of
non-pharmacological interventions have been proposed (McCleery
2020). Most published systematic reviews have analysed specific
interventions or specific settings (or both), but did not always focus
on people with dementia. There are two older systematic reviews
of non-pharmacological interventions for sleep disturbances in
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people with dementia including 13 (Brown 2013) and nine (Salami
2011) randomised controlled trials (RCTs). These reviews also
included a range of other study designs and did not use optimal
tools to assess risk of bias. There are two more-recent, general
systematic reviews on non-pharmacological interventions for
people with dementia that do not specifically focus on sleep
disturbances (Livingston 2014; O'Neil 2011). Four more reviews
focused on nursing home residents (Capezuti 2018; Shang 2019),
mild dementia (O'Caocimh 2019), or light therapy (Hjetland 2020).

The results of this review may overlap with two Cochrane Reviews
on light therapy for people with dementia (Forbes 2014), and for
adults aged 60+ (Montgomery 2003), but we decided to still include
studies on bright light therapy in this review as we aim to be
comprehensive in reviewing the evidence on non-pharmacological
interventions for sleep problems in people with dementia.

This review gives an overview of any type of non-pharmacological
interventions, irrespective of setting and type of dementia.
Importantly, none of the available reviews has adequately
considered the challenges of synthesising complex interventions
(Anderson 2013). Recently, we (Mohler 2015) and others (Datta
2013; Higgins 2019; Noyes 2019) have highlighted the need to
adequately describe and summarise important factors concerning
the development, evaluation, and implementation of interventions
used in systematic reviews of complex interventions. This seems
warranted in order to identify effective intervention approaches
and also to inform the development of new interventions on the
basis of the current best evidence.

Therefore, the aim of this review is to systematically review the
evidence from RCTs of non-pharmacological interventions for sleep
disturbances in people with dementia in order to inform clinical
practice and identify research needs. The review is needed because
of the importance of sleep disturbances for people with dementia
and their relatives and carers as well as the widespread use of
drug treatments of questionable effectiveness which may cause
significant harm.

OBJECTIVES

To evaluate the benefits and harms of non-pharmacological
interventions on sleep disturbances in people with dementia
compared to usual care, no treatment, any other non-
pharmacological intervention, or any drug treatment intended to
improve sleep, and to describe the components and processes of
any complex intervention included.

METHODS

Criteria for considering studies for this review
Types of studies

As planned in the review protocol (Wilfling 2015), we included
all individually or cluster-RCTs investigating the effects of
interventions to improve physiological sleep in people with
dementia. First period data from trials with a cross-over design
were also eligible. To be included, studies had to have a primary
sleep focus and a sleep-related outcome measure as a primary
outcome. We included studies published in any language.

Types of participants

We included people of any age and in any setting with a diagnosis
of dementia, of any subtype or severity, or a Mini-Mental State
Examination (MMSE) score of less than 24. Diagnoses of dementia
could have been made using any established diagnostic criteria.
In studies also including people without dementia, we aimed to
use results for the subgroup of people with dementia. If these
data were not available, we included studies only if at least 80%
of participants had dementia. If necessary, we contacted study
authors to determine rates of people with dementia. Participants
needed to have a sleep problem at baseline, diagnosed on the
basis of any subjective or objective measure. We excluded studies
of people with dementia and sleep apnoea, as this is primarily a
respiratory problem requiring different treatment strategies.

Types of interventions

We included all non-pharmacological interventions aiming to
improve physiological sleep in people with dementia. We excluded
studies where participants received medication (e.g. hypnotic
drugs) to improve sleep but no other type of intervention.

As expected, several interventions were designed as complex
interventions (Craig 2008), making it difficult to extract single
effective components of the interventions (Higgins 2019;
Noyes 2019). Therefore, we described components of included
programmes in detail using the TIDieR guideline (template for
intervention description and replication; Hoffmann 2014), as well
as the CReDECI 2 criteria (criteria for reporting the development
and evaluation of complex interventions in healthcare: revised
guideline; Mohler 2015).

We included studies with any type of comparator intervention,
including usual care (which could be described as 'no treatment’)
and optimised usual care, any other non-pharmacological
intervention, or any drug treatment intended to improve sleep.

Types of outcome measures

We used objective sleep measures and adverse events as primary
outcomes, while secondary outcomes also included subjective
measures of sleep quality.

Primary outcomes

+ Obijective sleep-related outcomes. We considered any of the
following outcome measures:
o Total nocturnal sleep time

o Consolidated sleep time at night (i.e. the longest period of
uninterrupted sleep between nocturnal sleep onset and final
awakening)

o Sleep efficiency (i.e. % of time in bed at night spent asleep)

o Total wake time at night (or time spent awake after sleep
onset)

o Number of nocturnal awakenings

o Sleep onset latency (i.e. time taken to fall asleep after going
to bed)

o Ratio of daytime sleep to night-time sleep
o Ratio of night-time sleep to total sleep over 24 hours.

Outcomes had to be assessed by objective measurement.
This could be done via technology (i.e. (wrist) actigraphy or
polysomnography), or via repeated, direct observation during the
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night (e.g. using the Observational Sleep Assessment Instrument
(OSAI) or other observation-based, sleep-related rating scales).

« Adverse events as reported in the primary studies. This could
include use of physical restraints or prescription of psychotropic
medication.

Secondary outcomes

« Subjective sleep-related outcomes (e.g. quality of sleep, patient-
or carer-reported sleep satisfaction assessed using sleep-related
rating scales (e.g. Pittsburgh Sleep Quality Index (PSQI)), sleep
logs, diaries, surveys, or sleep charts)

« Behavioural and psychological symptoms of dementia,
including agitation and 'sundowning'

« Quality of life

« Functional status

« Institutionalisation

« Compliance with the intervention

« Attrition rates (as indicator for intervention acceptability)

« Carer outcomes (e.g. distress and quality of life).

Search methods for identification of studies
Electronic searches

We searched the Cochrane Dementia and Cognitive Improvement
Group's (CDCIG) Specialised Register on 13 January 2022. The
Information Specialists of the CDCIG maintain the register,
which contains studies in the areas of dementia (prevention
and treatment), mild cognitive impairment, and cognitive
improvement. The studies are identified from:

« monthly searches of several major healthcare databases:
MEDLINE, Embase, CINAHL, PsycINFO and LILACS;

« monthly searches of the trial registers: the World Health
Organization (WHO) International Clinical Trials Registry
Platform (which covers ClinicalTrials.gov, ISRCTN, the Chinese
Clinical Trials Register, the German Clinical Trials Register, the
Iranian Registry of Clinical Trials, and the Netherlands National
Trials Register, plus others) and ClinicalTrials.gov;

« quarterly searches of the Cochrane Library's Central Register of
Controlled Trials (CENTRAL);

« six-monthly searches of a number of grey literature sources from
Web of Science Core Collection.

Details of the search strategies used for the retrieval of reports
of trials from the healthcare databases, CENTRAL and conference
proceedings can be viewed in the '"Methods used in reviews' section
within the editorial information about the Dementia and Cognitive
Improvement Group (dementia.cochrane.org/our-trials-register).
We performed additional searches in many of the sources listed
above, to cover the timeframe from the last searches performed for
the Register to ensure that the search for the review was as up-to-
date and as comprehensive as possible.

The search strategies used are described in Appendix 1. The most
recent search was carried out on 13 January 2022.

Searching other resources

We reviewed reference lists of included studies and relevant
reviews as well as other potentially relevant trials identified

through the search. We contacted study authors and experts in the
field for unpublished and ongoing studies.

Data collection and analysis
Selection of studies

We obtained lists of references from different sources and merged
these to check for duplicates. Independently, two review authors
(from DW, SC, MD, SK) assessed titles and abstracts from all search
results to identify eligible studies. After selection of potentially
relevant articles, we obtained full reports and assessed them for
inclusion and exclusion criteria. When necessary, we resolved any
disagreement on the eligibility of studies through discussion to
reach consensus or, if required, by involving a third experienced
review author (from DW, SC, MD, SK).

We accessed full texts that were not published in English or German,
using a language translation service.

We collated multiple reports of the same study, so that each study
rather than each report was the unit of interest in the review. We
recorded the selection process in sufficient detail to complete a
PRISMA flow diagram.

Data extraction and management

Two review authors (from DW, SC, RM, SK) independently read
and extracted the data from each included study. In case of
disagreement or discrepancies, we involved a third review author
(from DW, SC, RM, SK) to reach consensus. We used a standardised
data extraction form, including source, study characteristics,
methods, participants, interventions, comparators, outcomes,
results, and adverse events according to the Cochrane Handbook for
Systematic Reviews of Interventions (Li 2020).

Assessment of risk of bias in included studies

Assessment of risk of bias of included studies followed the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2020). Two review authors (from DW, SC, SK) independently
assessed and scored included studies' methodological quality in
order to identify any potential sources of systematic bias. Criteria
for appraisal of studies were internal validity and low risk of bias
through selection bias, performance bias, attrition bias, detection
bias and additional design-related criteria for cluster-RCTs. Study
validity was determined by categorising individual studies into
following categories.

« Low risk of bias: plausible bias that is unlikely to seriously alter
the results (categorised as 'Yes' in the risk of bias table).

« High risk of bias: plausible bias that seriously weakens
confidence in the results (categorised as 'No' in the risk of bias
table).

+ Unclearrisk of bias: plausible bias that raises some doubts about
the results (categorised as 'Unclear' in the risk of bias table).

As recommended by the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2020), we used a tool to assess the
risk of bias of included studies. We used the Cochrane RoB 1 tool
to assess risk of bias in included studies, addressing the domains
of sequence generation, allocation concealment (avoidance of
selection bias), and selective outcome reporting (avoidance of
reporting bias) by a single entry for each study and considered
blinding of participants, staff, and outcome assessors (avoidance of
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performance bias and detection bias) separately for objective and
subjective outcomes.

Measures of treatment effect

For continuous outcome data, we calculated mean differences
(MD) with 95% confidence intervals (Cls). If studies used different
instruments, we planned to calculate the standardised mean
difference (SMD). For the analysis of dichotomous outcome data,
we calculated risk ratios (RR) with 95% Cls. We performed all
statistical analyses using Review Manager Web (RevMan Web 2022).

For all interventions that were not expected to have a prolonged
intervention effect, we used outcome data directly after the
intervention period for primary analyses (i.e. light therapy, physical
and social activities, daytime sleep restriction, slow-stroke back
massage, and transcranial electrostimulation). We used the last
follow-up data presented in the studies for interventions including
education or other components (such as case conferences), or both
education and other components, which we expected to need a
longer follow-up period to be fully implemented in clinical practice.

Unit of analysis issues
Cluster-randomised controlled trials

We investigated whether individuals or groups of people were
randomised. For cluster-RCTs, we extracted information about the
intracluster correlation coefficient (ICC) if available.

Studies with multiple treatment groups

If a study compared two or more eligible intervention groups, we
checked if each intervention group met our inclusion criteria. As
allintervention groups in studies evaluating different interventions
met our inclusion criteria, we included all groups in the analysis.

Cross-over studies

For cross-over studies investigating interventions including
education or other components (or both), which we expected to
need a longer follow-up period to be fully implemented in clinical
practice, we only used first period data up to the first point of cross-
over to rule out carry-over effects. For all other interventions that
are not expected to have a prolonged intervention effect (e.g. light
therapy), we included data from the complete study period, since
carry-over effect are unlikely.

Dealing with missing data

We used intention-to-treat (ITT) data if available, reporting on any
imputation methods used in the primary studies. Where necessary,
we contacted the study authors for additional information about
missing data. We did not undertake any imputation method or
other statistical methods to account for missing data, but used
completer-only data if no other data were available.

Assessment of heterogeneity

For the assessment of clinical heterogeneity, we examined
extracted data for between-study variability with respect to
participants, interventions, and outcomes. As there was only
one meta-analysis, we did not further check for statistical
heterogeneity.

Assessment of reporting biases

In order to minimise the risk of publication bias, we performed
comprehensive searches in multiple databases, including
searching for unpublished studies. We included all studies in any
language. Due to the small number of studies for each intervention
category, we did not prepare funnel plots.

Data synthesis

Two review authors (DW, SK) grouped studies according to
the interventions in the following not predefined groups: light
therapy, physical activities, social activities, carer interventions,
daytime sleep restriction, slow-stroke back massage, transcranial
electrostimulation, and multimodal interventions.

There was only oneintervention category (social activities) in which
we considered studies to be sufficiently clinically and statistically
homogeneous to allow meta-analysis. We conducted the meta-
analysis using a random-effects model.

As the studies in the other intervention categories were too
heterogeneous for pooling in meta-analyses, we described and
compared the results of the studies (e.g. MD with standard
deviations (SD)) at baseline and follow-up narratively. If it was not
possible to calculate the study results as described above and if the
studies provided no aggregated data, as for some of the secondary
outcomes, we compared the direction of the effects and the P
values from the different studies (Campbell 2020).

Subgroup analysis and investigation of heterogeneity

We did not conduct subgroup analyses.

Sensitivity analysis

We did not perform sensitivity analyses.

Carer involvement

We used the results from the carer involvement activities applied
in the review by McCleery 2020 on pharmacological interventions.
For this updated review, the authors had sought advice of carers
in order to identify the aspects of sleep most important for
them, leading to the identification of one additional primary sleep
outcome (duration of consolidated sleep) compared to an earlier
version of their review.

Summary of findings and assessment of the certainty of the
evidence

For the primary outcomes, we assessed the certainty of the
evidence with reference to overall risk of bias of included studies,
directness of the evidence, consistency of results, and precision
of estimates. We displayed results for all primary outcomes of
all groups of interventions in summary of findings tables using
GRADEpro GDT software (GRADEpro GDT) according to the methods
outlined in the Cochrane Handbook for Systematic Reviews of
Interventions (Li 2020). We categorised the certainty of the evidence
for each of the primary outcomes as high, moderate, low, or very
low (Schiinemann 2011).
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RESULTS of CDCIG, two review authors screened 5104 records by title
and abstract and 119 in full text. We finally included 19 studies
Description of studies (reported in 32 publications). We excluded 63 studies (74 articles)

and found nine ongoing studies (10 articles) and three studies
awaiting classification (three articles). The study selection process
We last searched for eligible studies in January 2022. After issummarisedin Figure 1.

deduplication and first assessment by the Trials Search team

Results of the search
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Figure 1. PRISMA flow diagram.
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Figure 1. (Continued)
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Included studies

All included studies were RCTs allocating either clusters or
individuals to treatment and control groups. Two studies used a
cross-over design. We describe the study characteristics in detail in
the Characteristics of included studies table.

Setting and participants

Thirteen studies were conducted in nursing homes; three studies
included community dwelling people; one study described its
participants as inpatients, probably on a geriatric ward in a
hospital; one study included patients from a mental health centre;
and one study included people from district community centres for
older people. Fourteen studies were conducted in the USA, two in
China, two in Switzerland, and one in Japan. Eighteen trials were
published in English and one trial was in Chinese (Li 2009).

Sample sizes of included studies ranged from 13 (Fontana Gasio
2003) to 193 participants (Richards 2011). Overall, 1335 participants
were included, with a mean of 70 participants per study. In all
studies, at least 80% of participants had a diagnosis of dementia
or an MMSE score less than 24, or both. All included participants

had night-time behaviours that could be associated with sleep
disturbances.

Interventions

All studies applied one or more non-pharmacological intervention
aiming to improve physiological sleep in people with dementia
(see Figure 2). The most frequent intervention was some form
of light therapy, which seven studies applied as a stand-alone
intervention (Ancoli-Israel 2003; Dowling 2005; Figueiro 2019;
Fontana Gasio 2003; McCurry 2011; Nowak 2008; Sloane 2015).
The next most frequent was an activity intervention, applied
in four studies: physical activities in three studies (Chan 2016;
McCurry 2011; Richards 2011), and social activities in two studies
(Richards 2005; Richards 2011). Carer interventions were applied
in two studies (Gattinger 2017; McCurry 2012), and daytime
sleep restriction in one study (Ancoli-Israel 2003). Other identified
interventions were slow-stroke back massage (Harris 2012), and
transcranial electrostimulation (Hozumi 1996). Seven studies
examined multimodal interventions (Alessi 1999; Alessi 2005; Li
2009; McCurry 2005; McCurry 2011; Richards 2011; Schnelle 1999).

Figure 2. Overview: interventions and components. IG: intervention group.
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Light therapy

Seven studies assessed the effects of different light therapy
interventions (Ancoli-Israel 2003; Dowling 2005; Figueiro 2019;
Fontana Gasio 2003; McCurry 2011; Nowak 2008; Sloane 2015).

Residents in Ancoli-Israel 2003 received a morning bright light, an
evening bright light, or a morning dim light intervention. Morning
bright light was a two-hour light exposure at 2500 lux from 9.30 a.m.
to 11.30 a.m. Participants in the evening bright light intervention
group received the same light exposure (2500 lux) from 17.30 p.m.
to 19.30 p.m. In comparison, residents in the morning dim light
intervention were exposed to less than 300 lux of red light.

Residents in Dowling 2005 received bright light exposure (2500 lux
or greater in gaze direction) from 9.30 a.m. to 10.30 a.m. (Monday
to Friday) for 10 weeks.

Figueiro 2019 delivered an active lighting intervention that
provided high circadian stimulus (CS). The intervention consisted of
floor luminaires (550 lux or 600 lux), light boxes (350 lux), and light
tables (750 lux).

Fontana Gasio 2003 investigated light therapy through a low-
intensity dawn-dusk simulation. For this purpose, an overhead
halogen lamp behind a diffusing membrane was placed behind
the participant's bed. A computer algorithm controlled this lamp,
exposing the participant to light ranging from 0.001 lux to a
maximum of 400 lux, simulating a dusk, dawn, and dark period.

Participants in McCurry 2011 sat 1 m from a sunray light box
(approximately 2500 lux) for one hour a day. Light sessions were
supervised by carers and supported by trainers to plan activities
to perform during sessions (e.g. watching television, looking at
pictures). Furthermore, carers tried to reduce light at night.

Light therapy in Nowak 2008 consisted of blue-green light exposure
(12,000 lux) for 30 minutes between 6 a.m. and 7 a.m. for 14
consecutive days via cap visors.

Sloane 2015 integrated blue-white light in the participants' homes.
Light bulbs (13,000 K) were placed in all lamps in areas where the
participants spent most of the time. Additionally, a light box was
installed at places where participants ate breakfast and lunch.

Physical activities

Three studies assessed the effects of different physical activity
interventions (Chan 2016; McCurry 2011; Richards 2011).

Physical activities were Tai Chi Qigong (Chan 2016), walking
(McCurry 2011), and high-intensity resistance strength training
(Richards 2011).

In Chan 2016, participants received two 60-minute Tai Chi Qigong
training sessions a week for two months. An experienced Tai Chi
instructor chose 10 movements. Participants tried to replicate
movements and postures. A Tai Chi Qigong expert evaluated
validity and feasibility of the training for aged people with cognitive
impairment.

The two-month walking programme in McCurry 2011 consisted
of three sessions. In session one, a carer conducted a 30-minute
walking programme per day. Frail residents started with less than
30 minutes to reduce the risk of injuries and aimed to increase the

duration of walking. In the second and third sessions, trainers gave
advice in implementing the walking plan.

Richards 2011 evaluated a high-intensity physical resistance
strength training and walking programme over seven weeks. It
was hypothesised that the combination of both activities would
have positive effects on total physical activity. The strength training
consisted of hip extensions on a hip-extension/leg-press chair as
well as arm extensions from a seated position in a chest-press chair.
Trained nurses supervised exercises. The high-intensity physical
resistance strength training was performed three days a week and
on two further days participants walked for up to 45 minutes.

Social activities

Two studies assessed the effects of different social activity
interventions (Richards 2005; Richards 2011).

In Richards 2005, two certified experienced therapeutic recreation
specialists developed a catalogue including more than 100 social
activities. The catalogue was divided into activities for everyone
(e.g. listening music), for residents with severe dementia (MMSE
less than 5) (e.g. petting a stuffed toy cat or looking in a mirror),
for residents with moderate dementia (MMSE 5 to 15) (e.g. writing
a letter), and for residents with mild cognitive impairment (MMSE
greaterthan 15) (e.g. playing draughts). Participants received one to
two hours of social activities in 15- to 30-minute sessions, based on
their interest, cognition, functional status, and napping time. The
intervention was performed on 21 consecutive days.

In Richards 2011, participants received individualised social
activities for one hour daily, on five days a week for a total of 7
weeks. Nursing assistants in the research project performed social
activities following 40 hours of training in order to be able to plan
and guide activities for residents.

Carer interventions

Two studies assessed the effects of carer interventions (Gattinger
2017; McCurry 2012). Carer interventions were skills training
(Gattinger 2017; McCurry 2012), and case conferences (Gattinger
2017). Dose and content of interventions differed between studies.

In Gattinger 2017, nurses in the intervention group received two
different types of in-house training. In a 60-minute training session,
nurses were introduced to evidence-based nursing interventions
to reduce sleep disturbances in dementia and to the need-driven
dementia-compromised behaviour (NDB) model. According to this
model, behaviours of people with dementia are understood to
be the consequence of their inability to express their needs.
Furthermore, nurses received training on the monitoring system. In
asecond 60-minute training session, nurses learned how to use the
system and how to interpret the data. In each nursing home, one
or two nurses were trained as key nurses with deeper knowledge
of the monitoring system. Additionally, case conferences were
conducted when anticipated problems, favoured outcomes, and
planned interventions were documented. In Phase 1, an external
registered nurse directed case conferences, and in Phase 2, internal
registered nurses supervised the case conferences. Data from the
monitoring system were used to assess activity and movement
patterns of each resident and to promote the implementation of
nursing interventions to improve sleep.
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The training programme in McCurry 2012 consisted of four training
sessions. The main topics were non-pharmacologicalinterventions
to improve sleep in nursing home residents with dementia and
how to implement individualised sleep plans for residents. An
experienced trainer conducted the sleep education programme.

Multimodal interventions

Seven studies assessed the effects of multimodal interventions
consisting of more than one element from the intervention
categories mentioned above (Alessi 1999; Alessi 2005; Li 2009;

Figure 3. Analysis based on CReDECI 2 criteria.

McCurry 2005; McCurry 2011; Richards 2011; Schnelle 1999).
We analysed these multimodal interventions in detail using
the TIDieR guideline (Hoffmann 2014) and CReDECI 2 criteria
(Mohler 2015). Reporting about the development and piloting of
the interventions was generally incomplete. All studies reported
information about the intervention components and their delivery,
but none described whether and how components were intended
to interact and whether contextual factors were considered during
the modelling of the intervention. Also, none of the studies
included a process evaluation (Figure 3).
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Description / Illustration of...

Item 1 The intervention’s underlying theoretical basis|Intervention’s under-lying theoretical

basis

Item 2 All intervention components, including the Components, selection reasons,
reasons for their selection & their functions
aims/essential functions
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components components

ltem 4 And consideration of the context’s Consideration con-text’s characteristics
characteristics in intervention modelling

Item 5 The pilot-test and its impact on the definite  |Pilot-test & impact on definite
intervention intervention
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Item 7 The strategy for delivering the intervention Strategy for delivering the intervention
within the study context

ltem 8 All materials or tools used for the delivery of (Materials or tools used for delivery
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revealed by process evaluation

Item 12 External conditions or factors occurring during |External conditions or factors
study which might have influenced the
delivery of intervention

Item 13 Costs or required resources for the delivery of |Costs or resources for delivery of
the intervention intervention

Residents in Alessi 1999 participated in an intervention consisting
of 1. a physical activity intervention (functional incidental training
(FIT)) and 2. a night-time programme. FIT was performed during
daily nursing care routines (e.g. toileting). Training included
arm and leg exercises, sit-to-stands, and walking or wheelchair
propulsion, depending on the participants' abilities. Trained
research staff conducted the training sessions every two hours
between 8.00 and 16.00 (maximum five sessions a day). The
intervention was performed five days a week, for 14 weeks in

total. After the intervention period of 14 weeks, the additional
night-time programme was introduced for five nights, which
aimed to minimise light, noise, and sleep-disruptive nursing care
interventions at night.

Alessi 2005 provided the intervention on five consecutive days and
nights to five or six residents at the same time. The intervention
consisted of 1. keeping residents out of bed between 8.00 a.m.
and 18.00 p.m., and a minimum duration of 30 minutes of
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sunlight exposure a day (at 10,000 lux); 2. participating in a low-
level physical activity programme three times a day; and 3. an
individualised bedtime routine (between 20.00 p.m. and 22.00
p.m.), including personal care and reduced light and noise. The
study aimed to minimise night-time noise and light for the whole
night (22.00 p.m. to 6.00 a.m.). All aspects of the intervention were
documented in detail.

Li 2009 applied a sleep restriction and exercise and activity
programme. Participants received 1. morning exercise from 8.00
a.m. to 9.00 a.m. outdoor activities for 60 minutes, 2. afternoon
activities according to participants' interest, such as painting,
games, and music; 3. no napping: participants were allowed to go
to bed only when sleepy without reading or television in bed as
well as limited food intake 15 to 30 minutes before going to bed,
and 4. getting up at 6.30 a.m. every morning. The intervention
was delivered daily for 12 weeks. We were unable to analyse the
intervention components in more detail as the study was published
in Chinese and after unsuccessful attempts to contact the authors,
there were only limited translated data available.

The multimodal intervention in McCurry 2005 included a night-
time insomnia treatment and education programme. Before
participating in the night-time programme, the intervention group
received six one-hour educational sessions over two months. The
programme consisted of 1. the development of an individual
sleep hygiene programme for participants by carers; 2. participant
walked daily for 30 minutes; and 3. increased daytime light
exposure via a SunRay light box (2500 lux). The light intervention
was performed within a three-hour window before participants
went to bed. Interventions were performed over three weekly
treatment sessions by a gerontopsychologist experienced in
behavioural interventions with people with dementia.

In McCurry 2011, one treatment group received a combination of 1.
education, 2. light exposure, and 3. physical activity. Intervention
components for exercise and light exposure are described in detail
above (see under 'Physical activities' and 'Light therapy'). The
carer training consisted of six training sessions. In session one,
carers learned to develop an individualised sleep plan for residents,
aiming to reduce daytime napping, establish bedtime routine,
and identify reasons for night-time awakenings. In session two,
carers were trained about implementing the daily light exposure
programme as described under 'Light therapy' The focus of
sessions three to six was on identifying reasons of night-time
awakenings as well as challenges in implementing the sleep,
walking, and light exposure plans.

Richards 2011 combine 1. social activity and 2. a high-intensity
physical resistance strength training. Both interventions are
described above (see under 'Social activities' and 'Physical
activities').

Schnelle 1999 implemented an intervention with four major
components: 1. 30-minute in-service education on general sleep
issues and the intervention; 2. verbal and visual feedback (noise
levels recorded in the nursing home were presented and verbal
feedback about noise levels and sources of noise given); 3. noise
abatement: implementation of procedures to reduce noise (e.g.
turn off unwatched television sets); 4. individualised incontinence
care: research staff provided incontinence care during hourly
rounds when residents were awake. Otherwise, the frequency of
waking residents up for incontinence care was based on residents'

risk for skin problems. During incontinence care, staff attempted to
reduce noise and light exposure.

The analysis based on CReDECI 2 criteria (Mohler 2015) showed
that none of the studies investigated interactions between
components or considered contextual characteristics, or internal
and external facilitators or barriers to the delivery of the
intervention. Furthermore, none of the studies reported costs
and resources needed for the delivery of the interventions. Only
two studies reported information about materials or tools used
for intervention delivery (McCurry 2005; Schnelle 1999). None of
the studies carried out a comprehensive process evaluation in
order to be able to describe the effect of individual intervention
components in more detail. We were unable to assess Li 2009 in
detail, because of the limited translation of the full text (Figure 3).

Daytime sleep restriction

Ancoli-Israel 2003 assessed the effects of a daytime sleep restriction
regimen. For this purpose, one staff member had to attend each
patient for six hours during the day from 9.00 a.m. to 12.00 p.m.
and from 14.00 p.m. to 17.00 p.m. in order to hinder residents from
falling asleep during this time.

Slow-stroke back massage

Residents in Harris 2012 received a three-minute slow-stroke back
massage intervention at bedtime in their bedroom for two nights
from a certified geriatric advanced practice nurse trained in slow-
stroke back massage.

Transcranial electrostimulation

Hozumi 1996 used a HESS-100 device to deliver transcranial
electrostimulation via electrodes attached through a headband.
This device delivered electric pulses of 6 V to 8 V at increasing
frequencies from 6 Hz to 80 Hz. The electrostimulation was applied
for 20 minutes at 10.00 a.m. every morning for two weeks.

Control groups

Eight studies offered usual care to the control group (Alessi 2005;
Chan 2016; Harris 2012; Li 2009; McCurry 2012; Richards 2005;
Richards 2011; Schnelle 1999). In Chan 2016, the control group
received a weekly health talk in a community centre over the course
of two months, but offered usual care. These studies did not report
further details about the characteristics of usual care.

The control group of Alessi 1999 received a night-time noise
reduction programme, and two studies offered a nondirective
support to the staff (McCurry 2005; McCurry 2011).

Several studies used controlled lighting; Ancoli-Israel 2003 used
dim red light of less than 300 lux for two hours; Dowling 2005
used usual indoor light (150 lux to 200 lux) for 10 weeks; Figueiro
2019 used individualised low circadian stimulus lighting (below the
threshold for activation of the circadian system); Fontana Gasio
2003 used placebo dim red light (at 5 lux of white light); Nowak 2008
used dim red light at 5 lux for 30 minutes between 6 a.m.and 7 a.m.
for 14 consecutive days via cap visors; and Sloane 2015 used red-
yellow light.

In Gattinger 2017, the only difference between intervention and
control groups was that the control group received no monitoring
system.
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Hozumi 1996 performed transcranial electrostimulation with a
placebo device in the control group.

Outcomes

Of the 19 included studies, 16 reported objective sleep-related
outcomes as primary endpoints (Alessi 1999; Alessi 2005; Ancoli-
Israel 2003; Dowling 2005; Figueiro 2019; Fontana Gasio 2003; Harris
2012; Hozumi 1996; McCurry 2005; McCurry 2011; McCurry 2012;
Nowak 2008; Richards 2005; Richards 2011; Schnelle 1999; Sloane
2015). Outcomes were night-time total sleep in minutes, percentage
of night-time sleep (i.e. sleep efficiency), night-time number of
awakenings, night-time total wake time in minutes, day/night sleep
ratio, and sleep latency. None of the studies reported consolidated
sleep time.

Six studies reported the subjective outcome 'quality of sleep’; five
studies used the PSQI (Chan 2016; Figueiro 2019; Gattinger 2017,
Li 2009; Sloane 2015), and one used the Sleep Disorders Inventory
(McCurry 2011). Hozumi 1996 assessed the outcome sleep disorder.
Nowak 2008 assessed excessive daytime sleep by the use of the
Stanford Sleepiness Scale. Ancoli-Israel 2003 assessed circadian
activity rhythm parameters.

None of the studies reported data on quality of life, functional
status, institutionalisation, compliance with the intervention, or
attrition rates.

Excluded studies

We excluded 63 studies after full-text screening. Main reasons for
exclusion were that sleep was not a primary outcome or sleep
problems were not obligatory for participants to be included; less
than 80% of participants had a diagnosis of dementia; or the
study design did not match our inclusion criteria. For details see
Characteristics of excluded studies table.

Studies awaiting classification

Three studies are awaiting classification (see Characteristics of
studies awaiting classification table).

Ongoing studies

We identified nine ongoing studies. Three are investigating
the effect of therapeutic light on sleep (ChiCTR2000039991;
NCT03777722/NCT03933696; NCT04073628), two the effect of sleep
education (NCT03455569; NCT04533815), two multicomponent
interventions (Dichter 2021; ISRCTN13072268), one Tai Chi
(UMIN000042051), and one physical activities (Hodgson 2021) (see
Characteristics of ongoing studies table).

Risk of bias in included studies

Overall, risk of bias in included studies was frequently unclear
and there were areas of incomplete reporting (e.g. blinding and
attrition). Overall and individual assessments of risk of bias are
detailed in the Characteristics of included studies table; Figure 4;
and Figure 5.

Figure 4. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Figure 5. (Continued)
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Allocation

Seven studies were at low risk of bias for methods of sequence
generation as they reported detailed information (Ancoli-Israel
2003; Chan 2016; Harris 2012; McCurry 2005; McCurry 2011;
Richards2011; Sloane 2015). The remaining studies had incomplete
reporting of methods of sequence generation.

Only McCurry 2011 and Richards 2011 reported details of the
methods used for allocation concealment (low risk of bias).
Therefore, most studies were at unclear risk of selection bias.

Blinding

Most studies provided no information on blinding of participants or
personnel (or both), and were at unclear risk of bias.

For objective sleep-related outcomes blinding of outcome
assessment was adequate in 14 studies, and we judged risk of
detection bias to be low. Alessi 2005 and Gattinger 2017 were at
high risk of bias, as the research staff who performed the outcome
assessment was not blinded to group allocation.

The subjective sleep-related outcomes were mainly rated by carers
and most studies did not provide sufficient information about
blinding. Carers were blinded in only one study and risk of bias was
low (Figueiro 2019). Carers were not blinded to group allocation
in one study (McCurry 2011), and in another study the unblinded
principal investigator assessed subjective outcomes (Nowak 2008);
risk of bias was high in both studies.

Incomplete outcome data

Most studies were at low risk of bias (Alessi 1999; Alessi 2005;
Dowling 2005; Fontana Gasio 2003; Gattinger 2017; Harris 2012;
Li 2009; McCurry 2005; McCurry 2011; McCurry 2012; Nowak 2008;
Richards 2005; Richards 2011; Sloane 2015), with some at unclear
risk (Ancoli-Israel 2003; Chan 2016; Dowling 2008; Figueiro 2019;
Schnelle 1999).

Hozumi 1996 reported results only for participants completing the
study without mentioning attrition and were therefore considered
to be at high risk of bias in this domain.

Selective reporting

Study protocols were only available for five studies allowing a check
for selective outcome reporting (Figueiro 2019; Gattinger 2017;
McCurry 2011; McCurry 2012; Richards 2011). Two studies were at
high risk of bias because outcomes differed between registration
and publication (Figueiro 2019; Gattinger 2017), and the other
studies had a low risk of bias, because all outcomes were reported
as planned.

Other potential sources of bias

We assessed three studies at high risk of bias for other reasons.
Alessi 2005 used a delayed time series approach to avoid
contamination and, therefore, follow-up in the control group was
twice as long as in the intervention group. The intervention was
also provided at different time points. Fontana Gasio 2003 had
unbalanced group sizes (intervention group nine participants;
control group four participants). In Gattinger 2017, we identified
a potential source of bias as intervention and control clusters
were wards from the same nursing homes with a high risk of
contamination between clusters.

Effects of interventions

See: Summary of findings 1 Summary of findings table - Light
therapy compared to usual care for sleep disturbances in people
with dementia; Summary of findings 2 Summary of findings table
- Physical activities compared to usual care for sleep disturbances
in people with dementia; Summary of findings 3 Summary of
findings table - Social activities compared to usual care for sleep
disturbances in people with dementia; Summary of findings 4
Summary of findings table - Carer interventions compared to usual
care for sleep disturbances in people with dementia; Summary of
findings 5 Summary of findings table - Multimodal interventions
compared to usual care for sleep disturbances in dementia

See Summary of findings 1; Summary of findings 2; Summary of
findings 3; Summary of findings 4; and Summary of findings 5.

Light therapy

Studies assessed different sleep-related outcomes for light therapy
interventions. We presented results for all primary outcomes in
Summary of findings 1.

Primary outcomes
Objective sleep-related outcomes

Total nocturnal sleep time

Four studies (105 participants) reported total nocturnal sleep time.
Two studies found a difference in favour of the control group
using actigraphy for total nocturnal sleep time compared with
usual care (after 10 weeks: MD -33.00 minutes, 95% Cl -103.54
to 37.54; 46 participants; Dowling 2005; after 4 weeks: MD -20.40
minutes, 95% Cl —63.29 to 22.49; 32 participants; Figueiro 2019;
Analysis 1.1). Sloane 2015 found no clear difference between groups
after six weeks (MD -0.23 minutes, 95% CI -12.75 to 12.28; 14
participants) and Fontana Gasio 2003 found a difference in favour
of the intervention group after three weeks (MD 110.00 minutes,
95% Cl19.36 t0 200.64, 13 participants, Analysis 1.1). We found very
low-certainty evidence (downgraded one level each for risk of bias,

Non-pharmacological interventions for sleep disturbances in people with dementia (Review) 25
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

imprecision, and inconsistency) and we are uncertain whether light
therapy has any effect on total nocturnal sleep time.

Sleep efficiency

Seven studies (284 participants) reported sleep efficiency (%).
Sleep efficiency slightly increased in three studies in the
intervention groups (after 2 weeks: MD 5.60%, 95% Cl 0.47% to
10.73%, 20 participants; Nowak 2008; after 3 weeks: MD 16.60%,
95% Cl 6.49% to 26.71%; 13 participants; Fontana Gasio 2003; after
2 months: MD 6.20%, 95% CI —0.04% to 12.44%; 67 participants;
McCurry 2011; Analysis 1.2). Two studies found an increase of
sleep efficiency in favour of the control group (after 11 weeks: MD
-4.50%, 95% Cl —14.34% to 5.34%; 46 participants; Dowling 2005;
after 4 weeks: —2.21%, 95% CI -5.17% to 0.75%; 32 participants;
Figueiro 2019; Analysis 1.2). Two studies found no difference
between groups (after 6 weeks: MD 0, 95% Cl -3.45 to 3.45; 14
participants; Sloane 2015; after 15 days: MD and Cls not reported;
92 participants; Ancoli-Israel 2003). We found very low-certainty
evidence (downgraded one level each for risk of bias, imprecision,
and inconsistency) and we are uncertain whether light therapy
improves sleep efficiency.

Total wake time at night

Three studies (205 participants) reported total wake time at night.
Dowling 2005 found an increase of the total wake time at night in
the intervention group after 11 weeks (MD 32.00 minutes, -38.54
to 102.54; 46 participants; Analysis 1.3), McCurry 2011 found a
decrease of the total wake time at night in the intervention group
after two months (MD -39.00 minutes, 95% ClI -74.40 to —3.60;
67 participants; Analysis 1.3), and Ancoli-Israel 2003 found no
difference in the total time awake at night between groups after
15 days (MD and Cls not reported; 92 participants). We found very
low-certainty evidence (downgraded one level each for risk of bias,
imprecision, and inconsistency) and we are uncertain whether light
therapy improves total wake time at night.

Number of nocturnal awakenings

Four studies (147 participants) reported the mean number of
nocturnal awakenings. In two studies, the number of nocturnal
awakenings was slightly reduced in the intervention group (after
2 weeks: MD -2.31, 95% Cl -4.17 to -0.45; 20 participants;
Nowak 2008; after 2 months: MD -2.90, 95% CI -7.09 to 1.29;
67 participants; McCurry 2011; Analysis 1.4). In Dowling 2005,
the number of nocturnal awakenings increased slightly in the
intervention group after 11 weeks (MD 4.89, 95% Cl -3.31 to 13.09;
46 participants; Analysis 1.4). Sloane 2015 found no difference
between groups (MD -0.81, 95% Cl —2.64 to 1.03; 14 participants).
We found very low-certainty evidence (downgraded one level
each for risk of bias, imprecision, and inconsistency), and we are
uncertain whether light therapy improves nocturnal time number
of awakenings.

Sleep onset latency

Three studies (59 participants) reported sleep latency and found no
clear differences between groups (after 4 weeks: MD 6.05 minutes,
95 % Cl -0.60 to 12.70; 32 participants; Analysis 1.5; Figueiro
2019; after 6 weeks: MD -3.72 minutes, 95% Cl -9.54 to 2.10; 14
participants; Sloane 2015; after 3 weeks: -1.02 minutes, 95% Cl
-3.34t0 1.30; 13 participants; Analysis 1.5; Fontana Gasio 2003). We

found low-certainty evidence (downgraded one level each for risk
of bias and imprecision).

Other night-time sleep-related outcomes

No studies reported the effect of light therapy interventions on
consolidated sleep time at night, ratio of daytime sleep to night-
time sleep, or ratio of night-time sleep to total sleep over 24 hours.

For other night-time sleep-related outcomes (awake after sleep
onset, Ancoli-Israel 2003), and sleep-related outcomes during
daytime (e.g. total sleep (Ancoli-Israel 2003; McCurry 2011),
and percentage wake (Ancoli-Israel 2003), there were no clear
differences between groups (no further information reported; low-
certainty evidence (downgraded one level each for risk of bias and
imprecision)).

Adverse events

No studies reported any adverse events or serious adverse events
with light therapy interventions.

Secondary outcomes
Subjective sleep-related outcomes

Three studies assessed sleep quality. Two studies found an
improved sleep quality in the intervention group using the PSQI
(MD -2.24, 95% CI -3.39 to -1.09; 41 participants; Figueiro 2019;
Analysis 1.6; Fontana Gasio 2003 no further information). The third
study found nearly no change in sleep quality in both study groups
assessed by the Sleep Disorders Inventory (MD -0.4, 95% CI —0.95
to 0.15; 67 participants, McCurry 2011; Analysis 1.6).

Behavioural and psychological symptoms of dementia

Dowling 2005 found a difference in favour of the control
group between morning light and usual indoor light (control
group) on agitation/aggression based on the Neuropsychiatric
Inventory Nursing Home Version (NPI-NH). Scores increased for
participants exposed to morning light, whereas scores decreased
for participants in the control group (P =0.015).

Fontana Gasio 2003 found no significant effects in the
neuropsychological evaluations (CERAD, MMS-E, NPI, and GDS, P =
0.2).

In Ancoli-Israel 2003 agitation was assessed using the Cohen-
Mansfield Agitation Inventory (CMAI) as well as the Agitated
Behavior Rating Scale (ABRS). Nurses rated less agitation after light
treatment (P = 0.007). No significant changes were found for total
physical agitation or total verbal agitation.

Other secondary outcomes

No studies reported the effect of light therapy interventions on
quality of life, functional status, institutionalisation, compliance
with the intervention, attrition rates, or carer outcomes.

Physical activities

We presented results for all primary outcomes in Summary of
findings 2.
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Primary outcomes
Objective sleep-related outcomes

Total nocturnal sleep time

Two studies (167 participants) reported total nocturnal sleep time.
There is low-certainty evidence (downgraded one level each for
risk of bias and imprecision) that physical activities may slightly
increase total nocturnal sleep time compared with usual care
(after 7 weeks: MD 11.80 minutes, 95% ClI -16.14 to 39.74; 102
participants; Richards 2011; after 2 months: MD 11.80 minutes, 95%
Cl-28.63 t0 52.23; 65 participants; McCurry 2011; Analysis 2.1).

Sleep efficiency

Two studies (167 participants) reported sleep efficiency. We found
low-certainty evidence (downgraded one level each for risk of bias
and imprecision) that physical activities may slightly increase sleep
efficiency (after 7 weeks: MD 2.60%, 95% CI —1.29% to 6.49%; 102
participants; Richards 2011; after 2 months: MD 4.90%, 95% Cl
-0.43% to 10.23%; 65 participants; McCurry 2011; Analysis 2.2).

Total wake time at night

One study reported total wake time at night (McCurry 2011). We
found low-certainty evidence (downgraded one level each for
risk of bias and imprecision) that physical activities may reduce
total wake time at night after two months in comparison with an
attention control group (MD -33.20 minutes, 95% CI —65.11 to -1.29;
65 participants; Analysis 2.3).

Number of nocturnal awakenings

One study reported number of nocturnal awakenings (McCurry
2011). We found low-certainty evidence (downgraded one level
each for risk of bias and imprecision) that physical activities may
slightly reduce the number of nocturnal awakenings after two
months in comparison with an attention control group (MD -3.30,
95% CI -6.77 to 0.17; 65 participants; Analysis 2.4).

Sleep onset latency

For sleep latency, Richards 2011 found no changes after six months
(no further information reported).

Other night-time sleep-related outcomes

No studies reported the effect of physical activities on consolidated
sleep time at night, ratio of daytime sleep to night-time sleep, or
ratio of night-time sleep to total sleep over 24 hours.

Adverse events

Richards 2011 reported unexpected and serious adverse events.
One participant had substernal chest pain 15 hours after exercising,
but was negative for myocardial infarction; one participant had
back, hip, and leg pain; and one participant had multifocal
premature ventricular contractions or non-specific t-wave changes
in their electrocardiogram. The other studies reported no adverse
events.

Secondary outcomes
Subjective sleep-related outcomes

Two studies reported further sleep-related outcomes. Richards
2011 found an effect in favour of the intervention for non-rapid eye
movement sleep after six months (P =0.001; no further information
was reported). McCurry 2011 assessed sleep quality and found
nearly very little in sleep quality in both groups (change from
baseline: MD -0.6 (standard error (SE) 0.2) with intervention versus
MD -0.2 (SE 0.2) with control; 65 participants).

Other secondary outcomes

No studies reported the effect of physical activities on behavioural
and psychological symptoms of dementia, quality of life, functional
status, institutionalisation, compliance with the intervention,
attrition rates, or carer outcomes.

Social activities

We presented results for all primary outcomes in Summary of
findings 3.

Primary outcomes
Objective sleep-related outcomes

Total nocturnal sleep time

Two studies (236 participants) reported total nocturnal sleep time
at 21 days (Richards 2005), and at seven weeks (Richards 2011).
They were sufficiently similar to allow for meta-analysis despite
some differences in the social activities.

We found low-certainty evidence (downgraded one level each for
risk of bias and imprecision) that social activities may slightly
increase total nocturnal sleep time using actigraphy in comparison
with usual care (MD 16.78 minutes, 95% CI —7.78 to 41.34; 12 = 0%;
Analysis 3.1; Figure 6).

Figure 6. Forest plot of comparison: 1 Social Activity, outcome: 1.2 Night-time total sleep (minutes).

Social activity Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Richards 2005 37236  153.74 71 34344 155.71 22.8%  28.92[-22.54,80.38] R —
Richards 2011 342.1 55.8 50 328.9 81.4 77.2% 13.20 [-14.74 , 41.14] ——
Total (95% CI) 121 115 100.0% 16.78 [-7.78 , 41.34]
Heterogeneity: Tau? = 0.00; Chi? = 0.28, df = 1 (P = 0.60); I> = 0%
Test for overall effect: Z = 1.34 (P = 0.18) 100 50 0 50 100

Test for subgroup differences: Not applicable

Favours usual care Favours social activity
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Sleep efficiency

Two studies (236 participants) reported sleep efficiency at 21
days (Richards 2005), and at seven weeks (Richards 2011). They
were sufficiently similar to allow for meta-analysis despite some
differences in the social activities.

We found low-certainty evidence (downgraded one level each for
risk of bias and imprecision) that social activities may slightly
increase sleep efficiency in comparison with usual care (MD 2.65%,
95% Cl =1.79% to 7.09%; 12 = 23%; Analysis 3.2; Figure 7).

Figure 7. Forest plot of comparison: 1 Social activity, outcome: 1.1 Sleep efficiency.

Social activity Usual care Mean Difference Mean Difference
Study or Subgroup Mean sSb Total Mean sSD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Richards 2005 58.88 22.27 71 52.69 22.96 29.1% 6.19 [-1.33, 13.71] I
Richards 2011 69.7 8.4 50 68.5 11.7 70.9% 1.20[-2.88 , 5.28]
Total (95% CI) 121 115 100.0% 2.65 [-1.79, 7.09]

Heterogeneity: Tau? = 2.92; Chi2 = 1.31, df = 1 (P = 0.25); I2 = 23%
Test for overall effect: Z = 1.17 (P = 0.24)
Test for subgroup differences: Not applicable

Other night-time sleep-related outcomes

No studies reported the effect of social activities on consolidated
sleep time at night, total wake time at night, number of nocturnal
awakenings, sleep onset latency, ratio of daytime sleep to night-
time sleep, or ratio of night-time sleep to total sleep over 24 hours.

Richards 2005 found a lower day/night sleep ratio in the
intervention group, indicating that the proportion of daytime-
to-night-time sleep had decreased (day/night sleep ratio:
intervention: baseline 0.66 (SD 0.81), follow-up 0.48 (SD 0.58);
control: baseline 0.59 (SD 0.46), follow-up 0.64 (SD 0.80) with
control; P=0.03). Sleep latency decreased in both study groups, but
there was no difference between the groups (intervention: baseline
43.40 (SD 52.94) minutes, follow-up 33.09 (SD 43.15) minutes;
control: baseline 38.28 (SD 48.31) minutes, follow-up 34.02 (SD
35.35) minutes; P =0.37).

Adverse events

No studies reported any adverse events or serious adverse events.

Secondary outcomes
Subjective sleep-related outcomes

In Richards 2011, the duration of REM sleep increased in
the intervention group and decreased in the control group
(intervention group: baseline 40.3 (SD 24.2) minutes, follow-up
46.1 (SD 26.3) minutes; control group: baseline 52.0 (SD 31.3)
minutes, follow-up 39.2 (SD 26.3) minutes). The duration of non-
REM sleep increased in both groups (intervention group: baseline
272.6 (SD 73.5) minutes, follow-up 292.8 (SD 64.5) minutes; control
group baseline 289.8 (SD 73.2) minutes, follow-up 301.2 (SD 67.8)
minutes).

Other secondary outcomes

No studies reported the effect of social activities on behavioural
and psychological symptoms of dementia, quality of life, functional
status, institutionalisation, compliance with the intervention,
attrition rates, or carer outcomes.

20 -0 0 0 20
Favours usual care Favours social activity

Carer interventions

Studies assessed different sleep-related outcomes for carer
interventions. We presented results for all primary outcomes in
Summary of findings 4.

Primary outcomes
Objective sleep-related outcomes

Total nocturnal sleep time

One study reported total nocturnal sleep time (McCurry 2012). We
found low-certainty evidence (downgraded one level each for risk
of bias and imprecision) that carer interventions may modestly
increase total nocturnal sleep time using actigraphy in comparison
with usual care after six months (MD 108.00 minutes, 95% CI 10.60
to 205.40; 33 participants, Analysis 4.1).

Sleep efficiency

One study reported sleep efficiency (McCurry 2012). We found low-
certainty evidence (downgraded one level each for risk of bias and
imprecision) that carer interventions may slightly increase sleep
efficiency using actigraphy in comparison with usual care after
six months (MD 8.40%, 95% Cl -1.55% to 18.35%; 33 participants;
Analysis 4.2).

Total wake time at night

One study reported total wake time at night (McCurry 2012).
We found low-certainty evidence (downgraded one level each
for risk of bias and imprecision) that carer interventions may
modestly decrease the total awake time at night using actigraphy
in comparison with usual care after six months (MD -24.00 minutes,
95% CI -79.01 to 31.01; 33 participants; Analysis 4.3).

Other night-time sleep-related outcomes

No studies reported the effect of carer interventions on
consolidated sleep time at night, number of nocturnal awakenings,
sleep onset latency, ratio of daytime sleep to night-time sleep, or
ratio of night-time sleep to total sleep over 24 hours.
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Adverse events

No studies reported any adverse events or serious adverse events
with carer interventions.

Secondary outcomes
Subjective sleep-related outcomes

Two studies assessed other sleep-related outcomes. McCurry
2012 found that total daytime sleep time was unchanged in
the intervention group, but increased in the control group
(intervention: baseline 318 (SD 156) minutes, follow-up 312 (SD
168) minutes; control: 264 (SD 132) minutes, follow-up 348 (SD 150)
minutes). In Gattinger 2017, there was no clear difference between
groups in daytime sleepiness (MD —6.00 minutes, 95% Cl -107.79 to
95.79; 44 participants; Analysis 4.4), and no differences in quality of
sleep between groups (no further details reported).

Other secondary outcomes

No studies reported the effect of carer interventions on behavioural
and psychological symptoms of dementia, quality of life, functional
status, institutionalisation, compliance with the intervention,
attrition rates, or carer outcomes.

Multimodal interventions

Studies assessed different sleep-related outcomes for multimodal
interventions. We presented results for all primary outcomes in the
Summary of findings 5.

We rated the certainty of this evidence as low because of serious
risk of bias and imprecision or inconsistency.

Primary outcomes
Objective sleep-related outcomes

Total nocturnal sleep time

Three studies (272 participants) reported total nocturnal sleep
time. We found low-certainty evidence (downgraded one level each
for risk of bias and one imprecision) that multimodal interventions
may modestly increase total nocturnal sleep time (after 32 days:
MD 24.00 minutes, 95% CI -3.51 to 51.51; 118 participants; Alessi
2005; after 7 weeks: MD 35.30 minutes, 95% Cl 7.99 to 62.61; 88
participants; Richards 2011; after 2 months: MD 29.4 minutes, 95%
C1-25.90 to 84.70; 66 participants; McCurry 2011; Analysis 5.1).

Sleep efficiency

Five studies (485 participants) reported sleep efficiency. We found
very low-certainty evidence (downgraded one level each for risk
of bias, imprecision, and inconsistency). The evidence is very
uncertain about the effects of multimodal interventions on sleep
efficiency. In three studies, sleep efficiency slightly increase in
the intervention groups (MD 4.00%, 95% Cl -1.42% to 9.42%; 118
participants; Alessi 2005; MD 2.30%, 95% Cl -5.08% to 9.68%; 66
participants; McCurry 2011; MD 4.80%, 95% Cl 0.47% to 9.13%;
88 participants; Richards 2005; Analysis 5.2). In one study, sleep
efficiency slightly increased in the control group (noise reduction
night-time programme) (MD -3.80%, 95% CI| —=17.96% to 10.36%; 29
participants; Alessi 1999; Analysis 5.2). In Schnelle 1999, there was
no difference between groups (MD 0%, 95% CI -4.61% to 4.61%: 184
participants; Analysis 5.2).

Total wake time at night

Two studies (102 participants) reported total wake time at night.
We found low-certainty evidence (downgraded one level each for
risk of bias and imprecision) that multimodal interventions may
modestly reduce the total wake time at night after two months (MD
-36.00 minutes, 95% CI -89.66 to 17.66; 36 participants; McCurry
2005; MD -7.00 minutes, 95% Cl -52.90 to 38.90; 66 participants,
McCurry 2011; Analysis 5.3).

Number of nocturnal awakenings

Four studies (404 participants) reported number of awakenings.
We found low-certainty evidence (downgraded one level each for
risk of bias and inconsistency) that multimodal interventions may
result in little to no difference in number of awakenings. Two
studies found no difference in number of awakenings between
groups (MD 0.10, 95% Cl -5.25 to 5.45: 118 participants; duration
of follow-up 32 days; Alessi 2005; MD -0.30, 95% Cl -0.76 to 0.16;
184 participants; duration of follow-up not reported; Schnelle 1999;
Analysis 5.4). In two studies the number of night-time awakenings
slightly decreased in the multimodal intervention groups after two
months (MD -4.00, 95% Cl -10.10 to 2.10; 36 participants; McCurry
2005; MD -4.7,95% CI -9.29 to —0.11; 66 participants; McCurry 2011;
Analysis 5.4).

Other night-time sleep-related outcomes

No studies reported the effect of multimodal interventions on
consolidated sleep time at night, sleep onset latency, ratio of
daytime sleep to night-time sleep, or ratio of night-time sleep to
total sleep over 24 hours.

Adverse events

Only Richards 2011 reported adverse events (see under 'Physical
activities' above).

Secondary outcomes
Subjective sleep-related outcomes

Li 2009 assessed sleep quality and found a decrease in scores in
the intervention group compared with the control group (mean
score: intervention: 13.63 at baseline to 2.19 at follow; control:
13.01 at baseline to 4.85 at follow-up). Alessi 2005 found a decrease
in daytime sleeping in the intervention group after 32 days (32%
at baseline, 30% at follow-up; P < 0.001). McCurry 2011 found
little change in sleep quality in both groups (mean: intervention:
baseline 1.1 (SE 0.2), follow-up 0.8 (SE 0.2); control: 0.8 (SE 0.2),
follow-up 0.5 (SE 0.1); 66 participants).

In Schnelle 1999, noise was reduced from a mean of 83 intervals
per night with peak noises recorded above 50 dB to a mean
of 58 intervals per night in the group that received the initial
intervention, whereas there was little change in noise in the control
group. Light changes were reduced from a mean of four per night
per resident to two per night.

In Richards 2011, the duration of REM sleep slightly decreased
in the intervention group and decreased in the control group
(intervention: baseline 40.5 (SD 31.0) minutes, follow-up 38.7 (SD
21.3) minutes; control: baseline 52.0 (SD 31.3) minutes, follow-up
39.2 (SD 26.3) minutes). The duration of non-REM sleep increased in
theintervention group and modestly increased in the control group
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(intervention: baseline 262.1 (SD 93.2) minutes, follow-up 322.6 (SD
45.0) minutes; control: baseline 289.8 (SD 73.2) minutes, follow-up
301.2 (SD 67.8) minutes).

Behavioural and psychological symptoms of dementia

Alessi 1999 assessed agitation. There was a decrease in the number
of observations with agitation in the intervention group and an
increase in the control group (mean number of observations with
agitation: intervention: baseline 9.4 (SD 15.4), follow-up 7.3 (SD
14.0); control: baseline 5.9 (SD 9.7), follow-up 14.7 (SD 19.7); 39
participants).

Other secondary outcomes

No studies reported the effect of light therapy interventions on
quality of life, functional status, institutionalisation, compliance
with the intervention, attrition rates, or carer outcomes.

Daytime sleep restriction
Primary outcomes
Objective sleep-related outcomes

No studies reported the effects of daytime sleep restriction on
total nocturnal sleep time, consolidated sleep time at night,
sleep efficiency, total wake time at night, number of nocturnal
awakenings, sleep onset latency, ratio of daytime sleep to night-
time sleep, or ratio of night-time sleep to total sleep over 24 hours.

One study assessed time awake over the daytime (Ancoli-Israel
2003). The time awake over the daytime improved slightly in
the intervention group (baseline 65%, follow-up 68%; P < 0.074)
indicating that the daytime sleep restrictions were successfully
implemented. There was no significant changes in night-time
sleep quality and in the circadian activity rhythm parameters in
the intervention or control group. Thus, we found low-certainty
evidence (downgraded one level each for risk of bias and
imprecision) from this single study that daytime sleep restrictions
may have little to no effect on night-time sleep quality and the
circadian activity rhythm parameters.

Adverse events

The study did not report any adverse events or serious adverse
events with daytime sleep restriction.

Secondary outcomes

No studies did not report the effect of daytime sleep restriction on
subjective sleep-related outcomes, behavioural and psychological
symptoms of dementia, quality of life, functional status,
institutionalisation, compliance with the intervention, attrition
rates, or carer outcomes.

Slow-stroke back massage
Primary outcomes
Objective sleep-related outcomes

Total nocturnal sleep time

Harris 2012 assessed night-time sleep. We found low-certainty
evidence (downgraded one level each for risk of bias and
imprecision) that slow-stroke back massage may result in little to
no difference in night-time sleep (P = 0.18).

Sleep efficiency

Harris 2012 assessed sleep efficacy. We found low-certainty
evidence (downgraded one level each for risk of bias and
imprecision) that slow-stroke back massage may result in little to
no difference in sleep efficiency (P =0.26).

Sleep onset latency

Harris 2012 assessed sleep latency. We found low-certainty
evidence (downgraded one level each for risk of bias and
imprecision) that slow-stroke back massage may result in little to
no difference in sleep latency (P =0.99).

Other night-time sleep-related outcomes

The study did not report the effect of slow-stroke back massage on
consolidated sleep time at night, total wake time at night, number
of nocturnal awakenings, ratio of daytime sleep to night-time sleep,
or ratio of night-time sleep to total sleep over 24 hours.

Harris 2012 assessed wake after sleep onset. We found low-
certainty evidence (downgraded one level each for risk of bias and
imprecision) that slow-stroke back massage may result in little to
no difference in wake after sleep onset (P = 0.65).

Adverse events

Harris 2012 reported no unexpected or serious adverse events due
to slow-stroke back massage.

Secondary outcomes

The study did not report the effect of slow-stroke back
massage on subjective sleep-related outcomes, behavioural and
psychological symptoms of dementia, quality of life, functional
status, institutionalisation, compliance with the intervention,
attrition rates, or carer outcomes.

The study assessed daytime inactivity and found no differences
between groups. None of our other secondary outcomes were
reported.

Transcranial electrostimulation
Primary outcomes
Objective sleep-related outcomes

No studies reported the effects of transcranial electrostimulation
on total nocturnal sleep time, consolidated sleep time at night,
sleep efficiency, total wake time at night, number of nocturnal
awakenings, sleep onset latency, ratio of daytime sleep to night-
time sleep, or ratio of night-time sleep to total sleep over 24 hours.

Hozumi 1996 assessed sleep disorder. We found low-certainty
evidence from one study (downgraded one level each for risk of bias
and imprecision) that transcranial electrostimulation may result in
little to no difference in sleep disorder (intervention: baseline 1.13
(SD 1.24), follow-up 0.77 (SD 0.92); control: baseline 1.47 (SD 1.24),
follow-up 1.06 (SD 1.08); 27 participants; Hozumi 1996).

Adverse events

Adverse events were only reported in one participant, who
complained of a dull pain in the head during active treatment.
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Secondary outcomes
The study did not report the effect of transcranial
electrostimulation on subjective sleep-related outcomes,

behavioural and psychological symptoms of dementia, quality of
life, functional status, institutionalisation, compliance with the
intervention, attrition rates, or carer outcomes.

DISCUSSION

Summary of main results

Despite the relatively large number of studies included, we
were unable to perform meta-analyses for most interventions
due to marked clinical and methodological heterogeneity and
results remain inconclusive. We performed only one meta-analysis
for effects of social activities. The most frequently examined
intervention was some form of light therapy in seven studies
and there were four studies on physical or social activities (or
both). Two studies assessed different carer interventions and
one study each applied daytime sleep restriction, slow-stroke
back massage, or transcranial electrostimulation. Seven studies
examined multimodal interventions consisting of at least two
intervention components (Figure 3).

We are uncertain about the effects of light therapy on sleep-related
outcomes due to the very low-certainty evidence. For physical
activity interventions, we found differences favouring activities
for total nocturnal sleep time, sleep efficiency (percentage of
night-time sleep), night-time total wake time, and the number
of night-time awakenings (low-certainty evidence). For social
activity interventions, we found improvements regarding total
nocturnal sleep time and sleep efficiency (low-certainty evidence).
For carer interventions, we found small differences in favour of
the interventions on total nocturnal sleep time, sleep efficiency,
night-time total wake, and night-time number of awakenings
(low-certainty evidence). We found small differences in favour of
multimodal interventions on the total nocturnal sleep time and
total wake time at night, but no clear improvement on the number
of awakenings (low-certainty evidence). We were uncertain about
the effects of multimodal interventions on sleep efficiency (very
low-certainty evidence). For daytime-sleep restriction, slow-stroke
back massage, and transcranial electrostimulation, we found
no improvement on sleep-related outcomes (all low-certainty
evidence). Only one study applying physical activity interventions
reported adverse events. No unexpected or serious adverse events
were attributed to any other intervention.

In summary, we found that neither single nor multimodal
interventions consistently improved sleep with sufficient certainty,
but we found some positive effects of physical and social activities
as well as carer interventions; however, the certainty of evidence
was low.

Overall completeness and applicability of evidence

We included 19 RCTs with 1335 participants evaluating different
non-pharmacological interventions to avoid sleep disturbances
in people with dementia. Studies were very heterogeneous.
Methodological deficiencies were frequent, as was missing
information on study methodology. Therefore, we can draw no
firm conclusions. In addition, the number of studies on specific
interventions contributing to the different outcomes of interest in
this review was relatively small. Adverse events were frequently not

reported, but the nature of most interventions means that adverse
events are not likely.

We identified nine ongoing studies, three investigating therapeutic
light, two multimodal interventions, two sleep education, and two
studies an activity intervention (see Characteristics of ongoing
studies table), which might challenge the reported results. We
rated three studies as awaiting classification, for which we were
unable to receive at least some relevant information on study
design, conduction, outcomes, or a combination of these (see
Characteristics of studies awaiting classification table).

Most studies were conducted in nursing home residents and
therefore, we are unable to draw conclusions about other settings
(i.e. home care or hospitals), although care providers of these
settings are also confronted with important challenges concerning
sleep disturbances of people with dementia. As most studies in
this review included patients similar to those seen in clinical
practice (i.e. with moderate-to-severe dementia and a variety of
common sleep problems at baseline), results should be principally
applicable. Still, due to marked clinical heterogeneity of studies and
important methodological limitations, results must be interpreted
with caution and additional high-quality studies are needed.

Quality of the evidence

Fifteen studies measured objective sleep-related outcomes using
actigraphy, while one study used polysomnography. Actigraphy
or polysomnography (or both) are considered as gold standard
to assess sleep-related outcomes and there is evidence showing
a good correlation between actigraphy and polysomnography
measurementin general and in people with dementia (Ancoli-Israel
1997; Quante 2018). Principally, the measures allow for blinding
assessment, which most studies achieved. Only for two studies, we
considered the risk of detection bias as high, as research staff who
performed the outcome assessment were not blinded. There were
significant problems with attrition in two studies, as these only
reported completers without mentioning attrition. Two studies had
a high risk of reporting bias. We evaluated the certainty of evidence
using the GRADE approach (Guyatt 2011) and judged the overall
certainty of evidence predominantly as low or very low due to
several methodological limitations in the studies. The risk of biasin
the included studies was very often unclear and there were various
areas of incomplete reporting.

Five studies used the PSQI to measure sleep quality. The PSQI
covers seven domains indicating sleep problems by participants
self-rating their sleeping behaviour during a one-month interval.
Originally, the PSQI was developed for people with psychiatric
disorders and for research activities (Buysse 1989). Currently, it
is the most used generic instrument to assess sleep quality in
clinical and research settings (Mollayeva 2016). Due to the nature of
dementia, participants' abilities for self-rating sleep for a full month
is limited. In practice, the assessment is often performed by proxy-
ratings of carers. Unfortunately, items such as 'having bad dreams'
or 'feeling too hot/ too cold' (Buysse 1989) cannot be answered
precisely by others. This probably leads to inaccurate results of the
assessments, which should be considered when interpreting PSQI
results.

The SSS is used to assess daytime sleepiness, and consists of a
single item to be answered by the participant. It requires reading
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seven full sentences, which can also pose a difficulty for people with
dementia or sensory impairment (or both).

We included one study in which one intervention group received a
placebo tablet. We are aware of the possible effect from the intake
of a placebo, but considering the likely polypharmacy in the study
population, we considered that an additional tablet would not lead
to relevant placebo effects. Therefore, we consider the placebo
administration as control group receiving usual care.

Potential biases in the review process

We identified no potential biases in the review process. We
followed the preplanned methods described in the review protocol
(Wilfling 2015), and the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2019). We conducted a comprehensive
literature search including several sources (e.g. databases and trial
registers) guided by the CDCIG's Information Specialist. Two review
authors independently performed study selection, data extraction,
and quality assessment. However, based on the small number
of studies per outcome, we were unable to assess the risk of
publication bias.

Agreements and disagreements with other studies or
reviews

At present there is no other systematic review comprehensively
summarising the evidence on non-pharmacological interventions
for sleep disturbances in people with dementia. Earlier reviews
frequently focused on a number of dementia-related disturbances
as, for example, the review by Livingston 2014 focusing on
"managing agitation in older adults with dementia". O'Neil
2011 included sleep disturbances as one of several behavioural
symptoms associated with dementia. Therefore, neither review
specifically addressed the effectiveness of interventions on
improving sleep in people with dementia.

Two more-recently published systematic reviews targeted non-
pharmacological interventions to improve night-time sleep among
residents of long-term care settings (Capezuti 2018; Shang
2019). Capezuti 2018 included 54 studies comprising 25 different
interventions. Thirty included studies were RCTs. The authors
categorised interventions into environmental (including light
therapy), complementary health practices, defined as "touch and
oral supplements", social/physical stimulation (including physical
exercise), clinical care practices (including warm foot baths),
mind-body practices (including relaxation), and multimodal
interventions. Compared to our review, this review included all
study designs beyond RCTs and focussed on residents in long-
term care settings, irrespective of cognitive status and presence of
baseline sleep disturbances. Despite the relatively large number
of included studies, the authors concluded that there is a
need for further research as results were judged insufficient to
clearly answer the review question. However, three interventions
were considered as showing "the most promising results" (i.e.
increased daytime light exposure, night-time use of melatonin,
and acupressure) (Capezuti 2018). Shang 2019 included 28 studies
targeting nursing home residents, describing five intervention
types: physical activity, light therapy, mind-body practices,
complementary, and alternative therapy, and multicomponent
interventions. The review included RCTs in residents aged over
60 years irrespective of sleep problems at baseline. The authors
also found a wide range of interventions, although physical

activity, mind-body practices, acupressure, and chamomile extract
capsules were considered to demonstrate positive effects on sleep
quality and night-time sleep.

0'Caoimh 2019 summarised the evidence on non-pharmacological
treatments for sleep disturbance in people with mild cognitive
impairment and mild dementia, and identified 48 eligible studies.
Compared to our review, inclusion criteria differed as study
designs beyond RCTs were included as well as participants
without sleep problems at baseline. Interventions were categorised
into light therapy, multimodal interventions, electrotherapy
stimulation, physical exercises, acupressure/acupuncture, and
cognitive behavioural therapy. The authors conducted a meta-
analysis of data from RCTs showing statistically significant
improvements in sleep efficiency for multimodal interventions.

Although there are several recent systematic reviews both on
behavioural disturbances and on sleep disturbances in older
people or people with dementia, the reviews' scopes and
methodologies considerably differ from our review, and it seems
unfeasible to directly compare results. Still, the challenges, such as
synthesising diverse and complex interventions, were comparable
to our review in all reviews.

To account for this problem and to add value to the existing
evidence, Wilfling 2021 conducted a systematic review analysing
every single component of multicomponent interventions based
on TIDieR (Hoffmann 2014) and CReDECI 2 criteria (Mohler
2015). All evaluation studies investigating multicomponent,
non-pharmacological interventions aiming to avoid or reduce
sleep disturbances in nursing home residents were eligible
for inclusion, except case studies. The review identified nine
different interventions, categorised into daytime activities, night-
time activities, staff training, and light exposure. The analysis
identified positive effects for sleep-related outcomes, although
interventions differed in terms of procedures, materials, modes
of delivery, intervention provider, and intervention period.
Analyses also showed that challenges in developing, evaluating,
and implementing complex interventions were not sufficiently
considered in the primary publications.

AUTHORS' CONCLUSIONS

Implications for practice

Due to the largely inconclusive results, implications for practice
remain limited. The evidence reviewed suggests some positive
effects of physical and social activities as well as multimodal
interventions. Carer interventions, such as carer education and
management strategies also showed some positive effects. It seems
obvious that intervention approaches have to be tailored to the
situation and to the setting as e.g. for people with dementia cared
for at home as opposed to nursing home residents. Despite the
limitations of the evidence, practitioners should be encouraged to
discuss and apply non-pharmacological interventions aiming to
improve sleep in people with dementia before using drug therapies,
as there is no clear evidence for their superiority, and adverse
events are more likely. Guidelines and information materials are
needed to inform professional and informal carers about different
interventions to enhance sleep. Although a recent qualitative study
has shown that carers are already aware of different interventions,
they still need education and counselling (Sagha 2018).
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Implications for research

Due to the lack of high-quality evidence for the effectiveness
of pharmacological and non-pharmacological interventions, no
firm conclusions can be drawn, and no recommendations can
be derived concerning interventions to improve sleep in nursing
home residents with dementia. More research is clearly needed to
develop, evaluate, and implement effective interventions. From the
studies included in this review, it seems likely that multimodal or
"complex" interventions have the strongest potential to be effective
in improving sleep in people with dementia, which is supported
by a current analysis of multicomponent, non-pharmacological
interventions to avoid or reduce sleep disturbances in nursing
home residents (Wilfling 2021). The review also shows a lack of well-
developed theory-based complexinterventions based on adequate
theoretical models and frameworks. Ideally, effective interventions
should target both carers and care recipients and should be
adaptable to individual and institutional settings. When developing
interventions, recommendations for complex interventions (Craig
2008) have to be considered and the evaluation of interventions'

effectiveness need to be evaluated in RCTs with a mixed-methods
process evaluation following specific guidance (Moore 2015).
Choice of intervention components has to be theoretically and
empirically founded and reported (Hoffmann 2014; Mohler 2015).
Conduction of feasibility studies (Eldridge 2016) before piloting
the intervention and subsequently conducting an RCT are also
important. As studies especially in institutional settings will
usually be cluster-randomised trials, the challenges of cluster-
randomisation must be acknowledged in the development, the
conduct, the analysis, and the reporting of the study (Lorenz 2018).
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Study characteristics

Methods Study design: RCT

Follow-up: week 14

Participants Country: USA, Los Angeles
Setting: 1 long-term care facility
Inclusion criteria:

« urinary incontinence
+ sleep problems
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Alessi 1999 (continued)

« dementia
Exclusion criteria:

« coma
« expected length of stay or life expectancy <3 months
« severe physical aggression

Number of participants completing the study: 29 (IG 15, CG 14)
Baseline characteristics:

« age (years, mean): 1G 88.6 (SD 10.4); CG 88.3 (SD 5.7)
« gender (female): 1G 87%, CG 93%

o MMSE score (mean): 1G 13.6 (SD 8.5); CG 13.1 (SD 8.1)
o CIRS-G Score (mean): 1G 13.1 (SD 5.2); CG 14.3 (SD 4.6)

Group differences:

« no differences between groups for demographic data
« differences for sleep parameters

Interventions

Intervention: daily physical activity for 14 weeks, noise reduction night-time programme for the last 5
days the of intervention, education for staff, reminding signs. Intervention consisted of functional inci-
dental training, performed during daily nursing care routines (e.g. toileting). Training included arm and
leg exercises, sit-to-stands, and walking or wheelchair propulsion, depending on participants' abilities.
Trained research staff conducted the training sessions every 2 hours between 8.00 a.m. and 16.00 p.m.
(maximum 5 sessions a day). Intervention performed 5 days a week, for 14 weeks in total. After the 14
weeks, the additional night-time programme was introduced for 5 nights. This aimed to minimise light,
noise, and sleep-disruptive nursing care interventions at night.

Control: noise reduction night-time programme

Outcomes « Percentage of night-time sleep (actigraphy)
« Maximum duration of sleep episodes, minutes (actigraphy)
« Mean duration of sleep episodes, minutes (actigraphy)
« Daytime sleep, percentage (observation)
Funding Sponsorship source:
« UCLA Claude Pepper Older Americans Independence Center
« Scpulveda VA Geriatric Research, Education and Clinical Center
Notes
Risk of bias
Bias Authors' judgement  Support for judgement

Sequence generation

Unclear risk Of the remaining 29 participants, 15 were randomised to receive the combined
daytime physical activity plus night-time environmental programme (IG), and
14 were randomised to receive the night-time programme alone (CG).

Allocation concealment Unclear risk Unknown.
Blinding of participants Unclear risk Probably not blinded, but risk of bias unclear.
and personnel
All outcomes
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Alessi 1999 (continued)

Blinding of participants Unclear risk Unknown.
and personnel

Subjective sleep quality

(carer ratings)

Blinding of participants Unclear risk Unknown.
and personnel
Objective sleep measures

Blinding of outcome as- Low risk Blinded assessment of actigraphy results (night-time), observers blinded.
Sessors

Objective outcome mea-

sures

Blinding of outcome as- Unclear risk No information available.
sessors

Subjective sleep quality

(carer ratings)

Incomplete outcome data  Low risk No information about 4 dropouts.
All outcomes

Selective outcome report-  Unclear risk No protocol identified.
ing
Other sources of bias Low risk None.
Alessi 2005
Study characteristics
Methods Study design: RCT

Follow-up: days 3-5

Participants Country: USA, Los Angeles
Setting: 4 long-term care facilities
Inclusion criteria:

+ =15% daytime sleep (from 9:00 a.m. to 5:00 p.m.)
« =80% night-time sleep (time asleep over time monitored, 10:00 p.m. to 6:00 a.m.)
« informed consent

Exclusion criteria:

+ acutelyill residents
« incontactisolation
« completely bed-bound

Number of participants completing the study: 118 (I1G 62, CG 56)
Baseline characteristics:

« age (years, mean): 1G 87.8 (SD 7.8), CG 85.9 (SD 10.1)
« gender (female): 1G 77%, CG 77%
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Alessi 2005 (Continued)

o MMSE score (mean):1G 11.9 (SD 9.2), CG 10.6 (SD 10)

Group differences: comparable at baseline

Interventions

Quote: "Intervention research staff provided the intervention for five consecutive days and nights to
five to six participants at a time."

Intervention: 5 days of: 1. keeping residents out of bed between 8.00 a.m. and 18.00 p.m., and a min-
imum duration of 30 minutes of sunlight exposure a day (at 10,000 lux); 2. participating in a low-level
physical activity programme 3 times a day; and 3. an individualised bedtime routine (between 20.00
p.m. and 22.00 p.m.), including personal care and reduced light and noise. The study aimed to min-
imise night-time noise and light for the whole night (22.00 p.m. to 6.00 a.m.). All aspects of the interven-
tion were documented in detail.

Control: usual care

Outcomes « Night-time total sleep, hours/minutes (actigraphy)
« Percentage of night-time sleep (actigraphy)
+ Night-time number of awakenings (actigraphy)
« Night-time mean awakening length, minutes (actigraphy)
« Daytime sleep (observation)
Funding Sponsorship source:
« National Institute on Aging, VA Health Services Research and Development
» VA Greater Los Angeles Healthcare System Geriatric Research, Education and Clinical Center
Notes
Risk of bias
Bias Authors' judgement  Support for judgement

Sequence generation

Unclear risk Quote: "Participants were randomly allocated to intervention or control
groups within each site using a random sequence, without blocking or
stratification. The generated sequence was used to randomly allocate 53% of
the enrolled sample to intervention and 47% to control, because of the a pri-
ori expectation of greater drop-out of intervention participants (20% expected
dropout rate) than of controls (10% expected dropout rate)."

Allocation concealment

Unclear risk No information.

Blinding of participants
and personnel
All outcomes

Unclear risk Unknown.

Blinding of participants
and personnel
Subjective sleep quality
(carer ratings)

Unclear risk Unknown.

Blinding of participants
and personnel
Objective sleep measures

Unclear risk Unknown.

Blinding of outcome as-
sessors

Objective outcome mea-
sures

High risk Quote: "To minimize bias in assessment, independent research staff complet-
ed the assessment and intervention aspects of the study. Research staff who
performed outcome assessments could not be adequately blinded to study
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Alessi 2005 (continued)

condition at follow-up because the characteristics of the intervention were di-
rectly observable, although they were blinded to study research questions."

Different for outcomes: daytime observations: high; night-time actigraphy:

low.
Blinding of outcome as- Unclear risk No information available.
Sessors
Subjective sleep quality
(carer ratings)
Incomplete outcome data  Low risk Fairly balanced.
All outcomes
Selective outcome report-  Unclear risk Protocol not identified.
ing
Other sources of bias High risk Delayed time series? Follow-up time in CG twice as long as |G. Also |G received

intervention at different points.

Contamination as risk? Not possible?

Ancoli-Israel 2003

Study characteristics

Methods Study design: RCT
Follow-up: day 11-15

Participants Country: USA
Setting: unclear number of long-term care facilities
Inclusion criteria:
« probably or possible Alzheimer's disease
Exclusion criteria:
 recent or severe stroke
« primary psychiatric disorder which predated the suspected onset of dementia
Number of participants completing the study: 92 (IG1 30, 1G2 31, CG3 31)
Baseline characteristics: not reported
Group differences: no group differences

Interventions Intervention 1: morning bright light: given from 9:30 a.m. to 11:30 a.m., bright light resulted in an ex-
posure of 2500 lux for 10 days
Intervention 2: evening bright light: given from 5:30 p.m. to 7:30 p.m., bright light resulted in an expo-
sure of 2500 lux for 10 days
Intervention 3: morning dim red light: given from 9:30 a.m. to 11:30 a.m., dim red light resulted in an
exposure of <300 lux for 10 days
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Ancoli-Israel 2003 (Continued)

Intervention 4: residents were accompanied by staff members for 6 hours during the day for 10 days,
ensuring that residents would not fall to sleep

Outcomes

« Wake after sleep onset (actigraphy)

« Total sleep time in hours (actigraphy)
« Percentage wake (actigraphy)

« Percentage sleep (actigraphy)

Funding

Sponsorship source:

« National Institute on Aging

« National Cancer Institute

« Department of Veterans Affairs

« Mental lllness Research, Education, and Clinical Center

» Research Service of the Veterans Affairs San Diego Healthcare System

Notes

In a personal communication (email 17 July 2022) the first author Dr Ancoli-Israel confirmed that the 2
publications refer to the same study.

Risk of bias

Bias

Authors' judgement  Support for judgement

Sequence generation

Low risk Quote: "Block-stratified randomization using preassignment by order of entry
was used. Stratification was by gender and by quartiles of the categorical SSS
distribution. This information was used to assign patients randomly to one of
four treatments: evening bright light, morning bright light, evening dim red
light, and daytime sleep restriction (DSR)."

Allocation concealment

Unclear risk Participants were randomly assigned to 1 of 3 treatment groups: morning
bright light (30 participants), morning dim red light (31 participants), or
evening bright light (31 participants), by block stratified randomisation using
preassignment by order of entry within strata. Participants were stratified by
type of agitation (i.e. agitated primarily in the morning, agitated primarily in
the evening, or agitated all day based on nurses' ratings).

Blinding of participants
and personnel
All outcomes

Unclear risk Unknown.

Blinding of participants
and personnel
Subjective sleep quality
(carer ratings)

Unclear risk Unknown.

Blinding of participants
and personnel
Objective sleep measures

Unclear risk Unknown.

Blinding of outcome as-
Sessors

Objective outcome mea-
sures

Low risk Although nursing staff and research staff could not be kept blind to light treat-
ment condition, all were told that both white and red light conditions were ex-
pected to show improvement and the study was examining which light colour
would be better.

Blinding of outcome as-
Sessors

Unclear risk No information available.
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Ancoli-Israel 2003 (continued)
Subjective sleep quality
(carer ratings)

Incomplete outcome data  Unclear risk Of the 92 participants, 8 (8.7%) refused to wear the Actillume. 1 initially

All outcomes agreed, but then took the Actillume off and lost it. 9.5% of data were loss due
to either human or device error. Overall, of 368 data files, 84% were usable.
For 12 participants, 1 of the 4 files (baseline, treatment days 1-5, treatment
days 6-10, or post-treatment follow-up) was missing; therefore, data for those
12 participants could not be included in all analyses. Complete analyses were
performed on the remaining 72 participants.

Judgement comment: 72/92 participants not assessed with no information
about allocation.

Selective outcome report-  Unclear risk Protocol not identified.
ing
Other sources of bias Low risk None.
Chan 2016
Study characteristics
Methods Study design: RCT

Follow-up: 2 months

Participants Country: China
Setting: 2 community centres
Inclusion criteria:

+ older adults (aged = 60 years)
«+ with cognitive impairment with an MMSE score of 13-26
» with sleep disturbance as defined by C-PSQI score >5

Exclusion criteria:

« with severely impaired ambulation or musculoskeletal problems that limited their ability to practice
Tai Chi Qigong

« receiving pharmacological treatment for their sleep disorder

« engaged in Tai Chi Qigong during the past 6 months

Number of participants completing the study: 52 (IG 27, CG 25)
Baseline characteristics:

« age (years, mean):1G 78.4 (SD 7.1), CG 82.2 (SD 6.7)
« gender (female): 1G 27 (100%), CG 17 (68%)

Group differences:

« controls were on average 4 years older (IG 78 years, CG 82 years)
« nomalesinthelG (32% in the CG)

Interventions Intervention: 60-minute Tai Chi Qigong session twice a week for 2 months
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Chan 2016 (continued)

Control: usual care consisting of weekly health talk in community centre for 2 months

Outcomes « Sleep quality (C-PSQI)
Funding Sponsorship source:
» School Seeding Fund
» Nethersole School of Nursing
+ Chinese University of Hong Kong
Notes
Risk of bias
Bias Authors' judgement  Support for judgement

Sequence generation

Low risk Participants were randomly allocated to either IG (27 participants) or CG (25
participants) by computer-generated random numbers. The grouping se-
quence list was password protected and stored on a computer.

Allocation concealment

Unclear risk The grouping sequence list was password protected and stored on a comput-
er. Only the authorised staff responsible for group allocation were allowed ac-
cess to the list.

Blinding of participants
and personnel
All outcomes

Unclear risk Unknown.

Blinding of participants
and personnel
Subjective sleep quality
(carer ratings)

Unclear risk Unknown.

Blinding of participants
and personnel
Objective sleep measures

Unclear risk Unknown.

Blinding of outcome as-
Sessors

Objective outcome mea-
sures

Low risk To minimise researcher bias, the research assistants responsible for data col-
lection were blinded to the study.

Blinding of outcome as- Unclear risk No information available.

sessors

Subjective sleep quality

(carer ratings)

Incomplete outcome data  Unclear risk A "GEE model" was used to (quote) "account for intra-correlated repeated

All outcomes

measures data and accommodate missing data caused by dropouts, provid-
ed the data are missing at random, and thus is particularly suitable for in-
tention-to-treat analysis, without the need for imputation of missing data."
As dropout rates were high but did not differ markedly between groups at 6
months (IG 17/27, CG 14/25), risk of bias remained unclear.

Selective outcome report-
ing

Unclear risk The protocol stated, "An objective measure of sleep pattern using sleep track-
er" as first secondary endpoint which is neither reported nor discussed in the
paper (www?2.ccrb.cuhk.edu.hk/registry/public/287).
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Chan 2016 (continued)

Other sources of bias Low risk None.

Dowling 2005

Study characteristics
Methods Study design: RCT
Follow-up: week 10
Participants Country: USA, San Francisco
Setting: 2 long-term care facilities
Inclusion criteria:
« rest-activity disruption
« diagnosis of Alzheimer's disease (NINCDS-ADRDA)
« ability to perceive light
« stable medication regimen
Exclusion criteria:
« other neurological diagnoses (e.g. Parkinson's disease)
« regularly taking valerian, melatonin, or sleeping tablets
Number of participants completing the study: 46 (IG 29, CG 17)
Baseline characteristics: not reported
Group differences: no differences reported
Interventions Intervention: bright light exposure (= 2500 lux in gaze direction) from 9.30 a.m. to 10.30 a.m. (Monday
to Friday) for 10 weeks
Control: usual indoor light (150-200 lux) for 10 weeks
Outcomes « Night-time total sleep, hours/minutes (actigraphy)
« Night-time number of awakenings (actigraphy)
« Number of awakenings and wake time (actigraphy)
« Daytime wake time (actigraphy)
« Sleep efficiency (actigraphy)
Funding Sponsorship source:
« National Institutes of Health
« National Institute of Nursing Research, USA
» ZonMW project & NWO Innovation Grant, The Hague, The Netherlands
Notes
Risk of bias
Bias Authors' judgement Support for judgement
Sequence generation Unclear risk No information provided.
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Dowling 2005 (Continued)

Imbalances in the number of participants (IG 29, CG 17) due to different phas-
es.

Allocation concealment

Unclear risk No information.

Blinding of participants
and personnel
All outcomes

Unclear risk Unknown.

Blinding of participants
and personnel
Subjective sleep quality
(carer ratings)

Unclear risk Unknown.

Blinding of participants
and personnel
Objective sleep measures

Unclear risk Unknown.

Blinding of outcome as-
sessors

Objective outcome mea-
sures

Low risk Possibly unblinded, but actigraphy.

Blinding of outcome as-
Sessors

Subjective sleep quality
(carer ratings)

Unclear risk No information available.

Incomplete outcome data
All outcomes

Low risk Possibly all data considered although ITT not clearly described.

Selective outcome report-
ing

Unclear risk No protocol identified.

Other sources of bias

Low risk None.

Figueiro 2019

Study characteristics

Methods

Study design: RCT (cross-over)

Follow-up: 12 weeks (phase 1: 4 weeks, washout period: 4 weeks, phase 2: 4 weeks)

Participants

Country: USA, New York Capital District and Bennington
Setting: 4 assisted-living facilities and 4 long-term care facilities
Inclusion criteria:

« diagnosis of dementia (according to Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition; MMSE 20 score 4-24 points (indicating severe (< 10) to mild (< 25) dementia)

« PSQIscore>5 (indicating sleep disturbance)
Exclusion criteria:

« major organ failure, major illness, history of head injury, uncontrolled generalised disorders (e.g. di-
abetes), obstructing cataract, macular degeneration, blindness
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Figueiro 2019 (Continued)

« use of psychotropic medicine

« severe sleep apnoea (Sleep Apnea Scale of the Sleep Disorders Questionnaire with a cutoff score of 29
points for men (sensitivity 75%, specificity 65%) and 26 points for women (sensitivity 80%, specificity
67%)

« restless legs syndrome (screened using the International Restless Legs Syndrome Study Group rating
scale with a cutoff score of = 11 points (indicating at least moderate symptoms)

Number of participants completing the study: total 46, useable data for both study periods: 41 (for
questionnaire data); 32 (for actigraphy data)

Baseline characteristics (described by gender):
Female: (65.2%)

« age (years, mean): 85.3 (SD 7.7)
o MMSE score (mean): 16.5 (SD 5.0)

Male: (34.8%)

« age (years, mean): 83.1 (SD 6.2)
« MMSE total score (mean): 14.7 (SD 4.3)

Group differences: comparable at baseline

Interventions

Intervention: an active lighting intervention that provided high circadian stimulus for 4 weeks. Con-
sisted of floor luminaires (550 lux or 600 lux), light boxes (350 lux), and light tables (750 lux).

Control: provided low circadian stimulus for 4 weeks

Outcomes + Sleep quality (PSQI)
« Actual sleep time (actigraphy)
« Sleep efficiency (actigraphy)
« Sleep onset latency (actigraphy)
« Daytime naps (actigraphy)
Funding National Institute on Aging (grant # R0O1AG034157)
Notes
Risk of bias
Bias Authors' judgement  Support for judgement

Sequence generation

Unclear risk Insufficient information.

Quote: "Block randomization (block size of 4) was used to randomize partici-
pants into each of the study groups ..."

Allocation concealment

Unclear risk Insufficient information.

Quote: "The participant blocks were then sequentially assigned to receive the
active or the control intervention first."

Blinding of participants
and personnel
All outcomes

Low risk Quote: "Facility staff were not informed of any differences between the lighting
interventions and were told that the study’s goal was to determine which type
of light was more effective."

Blinding of participants
and personnel

Low risk Facility staff were not informed of any differences between the lighting inter-
ventions and were told that the study's goal was to determine which type of
light was more effective.
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Figueiro 2019 (Continued)
Subjective sleep quality
(carer ratings)

Blinding of participants
and personnel
Objective sleep measures

Low risk Actigraphy.

Blinding of outcome as-
Sessors

Objective outcome mea-
sures

Low risk Actigraphy.

Blinding of outcome as-
Sessors

Subjective sleep quality
(carer ratings)

Low risk Facility staff were not informed of any differences between the lighting inter-
ventions and were told that the study's goal was to determine which type of

light was more effective.

Incomplete outcome data
All outcomes

Unclear risk 52 participants randomised, 46 received intervention. Actigraphy data avail-
able for 42, but only 32 for both interventions. PSQI data available for 46, but
only 41 for both interventions. Unclear numbers for each intervention.

Selective outcome report-
ing

High risk Primary outcome PSQI not mentioned in initial study registration as well as

actigraphy outcomes not matching between registration and publication. URL:

clinicaltrials.gov/ct2/show/NCT01816152

Other sources of bias

Low risk None.

Fontana Gasio 2003

Study characteristics

Methods

Study design: RCT

Follow-up: 4-6 weeks

Participants

Country: Switzerland, Basel
Setting: 2 long-term care facilities and 1 hospital
Inclusion criteria:

« men or women aged > 65 years
« symptoms/diagnosis of dementia
«+ sleep disturbances (validated by health professionals)

Exclusion criteria:

« people with medicalillness or other problems

Number of participants completing the study: 13 (IG 9, CG 4)
Baseline characteristics:

« age (years, mean): G 86.8 (SD 4.5), CG 83.0 (SD 5.2)
« MMSE total score (mean): 1G 13.8 (SD 5.9), CG 14.3 (SD 4.1)

Group differences: no means reported
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Fontana Gasio 2003 (continued)

Interventions Intervention: dawn-dusk simulation for 1 week. An overhead halogen lamp behind a diffusing mem-
brane was placed behind the participant's bed. A computer algorithm controlled this lamp, exposing
the participant to light ranging from 0.001 lux to a maximum of 400 lux, simulating a dusk, dawn, and

dark period.
Control: placebo dim red light (white light replaced with a "placebo" 15 W red-light bulb yielding 5 lux)
for 1 week

Outcomes « Night-time total sleep, hours/minutes (actigraphy)

« Sleep efficiency (actigraphy)
+ Sleep latency (actigraphy)
« Number of sleep bouts (actigraphy)

Funding Sponsorship source:

« Velux Foundation

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Sequence generation Unclear risk 13 inpatients with the diagnosis of dementia and with nurse-reported sleep
disturbances were randomly assigned to a regimen of DDS (9 women, aged
86.8 (SD 4.5) years, MMSE: 13.8 (SD 5.9)) or 'placebo' dim red light (5 lux; 4 par-
ticipants (3 women and 1 man), aged 83.0 (SD 5.2) years, MMSE: 14.3 (SD 4.1)).
No further information given.

Allocation concealment Unclear risk No information given.

Blinding of participants Unclear risk Unknown.

and personnel
All outcomes

Blinding of participants Unclear risk Unknown.
and personnel

Subjective sleep quality

(carer ratings)

Blinding of participants Unclear risk Unknown.
and personnel
Objective sleep measures

Blinding of outcome as- Low risk Actimetry.
Sessors

Objective outcome mea-

sures

Blinding of outcome as- Unclear risk No information available.
Sessors

Subjective sleep quality

(carer ratings)

Incomplete outcome data  Low risk Arose by chance from the original randomisation scheme for 40 participants.
All outcomes
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Fontana Gasio 2003 (continued)

Judgement comment: no information, but seemingly all 13 randomised were
still there at follow-up. Imbalance in participant numbers between groups ex-
plained by initial sample size of 40.

Selective outcome report-  Unclear risk No protocol identified.
ing
Other sources of bias High risk The low number in the second group arose by chance from the original ran-

domisation scheme for 40 participants. The group size was not balanced by
the time they realised that the required number of participants could not be
recruited. All wore an activity/lux monitor continuously.

Sample size calculation, 40 participants, recruited 13. Group imbalance (IG 9,
CG 4) with unclear relevance

Gattinger 2017

Study characteristics

Methods

Study design: cluster-RCT

Follow-up: 10 weeks

Participants

Country: Switzerland
Setting: 3 long-term care facilities
Inclusion criteria:

+ cognitive impairment
« sleeping problem assessed by the nurse in charge and night shift nurse

« written informed consent of the person her- or himself or in case of cognitive incapacity a written
informed consent of an authorised person

Exclusion criteria: not reported
Number of participants completing the study: 44 (IG 22, CG 22)
Baseline characteristics:

« age (years, mean): 1G 86.36 (SD 8.6), CG 8.68 (SD 5.2)
« gender (female): 1G 16 (72.7%), CG 16 (72.7%)

« carelevel 1-4:1G 3 (13.6%), CG 6 (27.3%)

o care level 5-8:1G 14 (63.6%), CG 12 (54.5%)

o carelevel 9-12:1G 5 (22.7%), CG 4 (18.2%)

Group differences:

« nodifferences between IG and CG in age, sex, length of stay, and care level.

« no differences reported in the residents' diseases and described medication, except for antipsy-
chotics, which was significantly more often described in the IG.

Interventions

Open 2-phase RCT: duration of first phase 10 weeks, second phase 3 months.

Intervention: implementation of motion monitoring system, education (sleep and dementia, monitor-
ing system), 3 sleep case conferences led by an advanced nurse practitioner and 2 sleep case confer-
ences led by an internal registered nurse
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Gattinger 2017 (Continued)

Control: education (sleep and dementia), 3 sleep case conferences led by an advanced nurse practi-
tioner, 2 sleep case conferences led by an internal registered nurse

Outcomes « Sleepiness during daytime (EFAS)
« Sleep quality (PSQI)
« Mobility data during the night-time through mobility monitoring system
Funding Sponsorship source:
+ Swiss Federal Commission for Technology and Innovation
« Company compliant concept
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Sequence generation Unclear risk Simple randomisation used to assign the wards to IG and CG.
Allocation concealment Unclear risk Not reported, but seemingly recruitment of residents before randomisation.
Blinding of participants Unclear risk Obviously not blinded, but unclear relevance.
and personnel
All outcomes
Blinding of participants Unclear risk Unknown.
and personnel
Subjective sleep quality
(carer ratings)
Blinding of participants Unclear risk Unknown.
and personnel
Objective sleep measures
Blinding of outcome as- High risk Staff assessed primary outcome measure.
sessors
Objective outcome mea-
sures
Blinding of outcome as- Unclear risk No information available.
Sessors
Subjective sleep quality
(carer ratings)
Incomplete outcome data ~ Low risk 2/24 participants (IG) and 5/27 participants (CG) lost to follow-up mostly due

All outcomes

to death which seems expectable in this population. For 'sleep quality', results
were only available for only 15/22 residents in the IG (no reason given).

Selective outcome report-
ing

High risk The study registration listed the Swiss version of neuropsychiatric inventory
for nursing home as primary outcome, which was not mentioned in the study.

Other sources of bias High risk Contamination possible as wards in the same nursing homes belonged to both
IG and CG.
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Harris 2012

Study characteristics

Methods

Study design: RCT

Follow-up: day 3-4

Participants

Country: USA, southeast
Setting: 4 long-term care facilities
Inclusion criteria:

+ English speaking

« aged=65years

« chart diagnosis of dementia from the medical record
« ability to follow simple commands

« resident of the facility for > 90 days

« sleep disturbance, defined as < 7 hours (420 minutes) of night-time sleep determined by a mean of 48
hours of actigraphy data

Exclusion criteria:

« unstable medical condition

« integumentary condition such as herpes zoster, sutures, decubitus ulcer or rash that would interfere
with the slow-stroke back massage

« vertebral fracture or recent fall
Number of participants completing the study: 40 (IG 20, CG 20)
Baseline characteristics:

« age (years, mean): 1G 84.6 (SD 6.11), CG 87.5 (SD 6.78)
« gender (female): 1G 14 (70%), CG 17 (85%)
« MMSE total score (mean): 1G 8.15 (SD 6.83),CG 12.9(SD 7.1)

Group differences:

« significantly lower MMSE scores in IG
« more people with Alzheimer's disease in IG

Interventions

Intervention: a certified geriatric advanced practice nurse was trained in slow-stroke back massage
and performed 3 minutes of massage for 2 nights at bedtime in residents' rooms.

Control: usual bedtime care

Outcomes « Night-time total sleep, hours/minutes (actigraphy)
« Wake after sleep onset (actigraphy)
« Daytime total sleep, hours/minutes (actigraphy)
Funding Sponsorship source:
« John A. Hartford Scholarship
« NGNA (National Gerontological Nursing Association) Mary Wolanin Graduate Scholarship
« Sigma Theta Tau Gamma Xi Research Award
Notes
Risk of bias
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Harris 2012 (continued)

Bias Authors' judgement  Support for judgement

Sequence generation Low risk Participants sleeping <7 hours (420 minutes) based on actigraphy data were
randomly assigned to I1G or CG. The Number Crunching Statistical Software
was used to generate a table of random numbers and a randomisation sched-
ule for the allocation sequence as participants were enrolled in the study
(Hintze 2005).

Allocation concealment Unclear risk Arandomisation schedule for the allocation sequence as participants were en-
rolled in the study.
After consensus with Ralph Méhler.

Blinding of participants Unclear risk Unknown.

and personnel

All outcomes

Blinding of participants Unclear risk Unknown.

and personnel

Subjective sleep quality

(carer ratings)

Blinding of participants Unclear risk Unknown.

and personnel

Objective sleep measures

Blinding of outcome as- Low risk Actigraphy.

Sessors

Objective outcome mea-

sures

Blinding of outcome as- Unclear risk No information available.

sessors

Subjective sleep quality

(carer ratings)

Incomplete outcome data  Low risk No attrition.

All outcomes

Selective outcome report-  Unclear risk No protocol identified.

ing

Other sources of bias Low risk Short duration: 3-minute slow-stroke back massage at bedtime for 2 nights.

Hozumi 1996

Study characteristics

Methods

Study design: RCT

Follow-up: day 14

Participants

Country: Japan
Setting: 1 hospital

Inclusion criteria:
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Hozumi 1996 (Continued)

+ dementia
« irregular sleep-wake patterns in conjunction with nocturnal behaviour disorders or delirium, or both

Exclusion criteria:

+ sleep apnoea
+ people reacting with obvious anxiety and distress at any time during the study

Number of participants completing the study: 27 (IG 14, CG 13)
Baseline characteristics:

« gender (female):1G 8,CG 7
» aged 58-69 years: 1G 3, CG 3; aged 70-79 years: 1G 2, CG 8; aged = 80 years: 1G 9, CG 2
« severity 'marked': 1G 0, CG 1; 'fair": 1G 8, CG 4; 'moderate’: 1G 7, CG 7; 'mild": 1G 1, CG 1

Group differences: no differences reported or identified

Interventions

Intervention: 20 minutes of daily transcranial electrostimulation using a HESS-100 device (electrodes
attached through a headband) for 2 weeks at 10:00 a.m. (rectangular monophasic pulses of 0.2 ms du-
ration and 6-8 V at increasing frequencies from 6 to 80 Hz, with a root mean square value of 256-530

HA).

Control: placebo therapy without electric current

Outcomes + Sleep disorder (observation and sleep diary)
Funding Sponsorship source:
» Sasakawa Health Science Foundation
« Japan Foundation for Aging and Health
« Grant-in-Aid for the Research and Development Project of New Medical Technology in Artificial Or-
gans, Ministry of Health and Welfare Japan
Notes
Risk of bias
Bias Authors' judgement  Support for judgement

Sequence generation

Unclear risk The participants were randomly assigned to the 2 subgroups, the active thera-
py group (14 participants) and the placebo therapy group (13 participants).

Allocation concealment

Unclear risk No information given.

Blinding of participants
and personnel
All outcomes

Unclear risk Unknown.

Blinding of participants
and personnel
Subjective sleep quality
(carer ratings)

Unclear risk Unknown.

Blinding of participants
and personnel

Objective sleep measures

Unclear risk Unknown.
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Hozumi 1996 (Continued)

Blinding of outcome as- Unclear risk All evaluations were made by the same doctor and nurse throughout the ex-
sessors perimental period. No information other than "double-blind" and unclear if
Objective outcome mea- clinicians performing assessment were blinded.

sures

Blinding of outcome as- Unclear risk No information available.

Sessors

Subjective sleep quality
(carer ratings)

Incomplete outcome data  High risk People who reacted with obvious anxiety and distress at any time during the
All outcomes study were excluded.

No information about the number of randomised participants or participants
excluded during the study.

Selective outcome report-  Unclear risk No protocol identified.
ing
Other sources of bias Low risk None.
Li 2009
Study characteristics
Methods Study design: RCT

Follow-up: week 15

Participants Country: China, Yangpu District of Shanghai City
Setting: 1 mental health centre
Inclusion criteria:

« participants qualified under the Chinese Classification of Mental Disorders Version 3 diagnosis Stan-
dard

« PSQIltotal score>7
Exclusion criteria:

« people with other major systematic disorders/dysfunctions (heart, liver, kidney, etc.)
« other mental disorders
« people with low compliance.

Baseline characteristics: not reported
Number of participants completing the study: 68 (IG 34, CG 34)

Group differences: no differences between IG and CG in age, year, sex, disease course, education level,
and PSQI score (P >0.05).

Interventions Intervention: 12 weeks of 1. morning exercise from 8.00 a.m. to 9.00 a.m. outdoor activities for 60 min-
utes, 2. afternoon activities according to participants' interest, such as painting, games, and music;
3. no napping: participants were allowed to go to bed only when sleepy without reading or television
in bed as well as limited food intake 15-30 minutes before going to bed, and 4. getting up at 6.30 a.m.
every morning.

Control: usual care
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Li 2009 (Continued)

Co-intervention: before study start, both groups received oral estazolam 1 mg (no further information

available)
Outcomes «+ Sleep quality (PSQI)
Funding Sponsorship source: unclear
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Sequence generation Unclear risk Study mentioned "randomization", but no details given on the method.
Allocation concealment Unclear risk Study mentioned "randomization", but no details given on the method.
Blinding of participants Unclear risk Unknown.
and personnel
All outcomes
Blinding of participants Unclear risk Unknown.
and personnel
Subjective sleep quality
(carer ratings)
Blinding of participants Unclear risk Unknown.
and personnel
Objective sleep measures
Blinding of outcome as- Unclear risk No information given.
Sessors
Objective outcome mea-
sures
Blinding of outcome as- Unclear risk No information available.
Sessors
Subjective sleep quality
(carer ratings)
Incomplete outcome data  Low risk Data for all outcomes provided.
All outcomes
Selective outcome report-  Unclear risk No study protocol available and the study was not registered.
ing
Other sources of bias Low risk None.

McCurry 2005

Study characteristics

Methods

Study design: RCT

Follow-up: 2 months
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McCurry 2005 (Continued)

Participants Country: USA
Setting: independent living (with informal carers)
Inclusion criteria:

« probable or possible Alzheimer's disease
« =2sleep problems

Exclusion criteria:

« primary sleep disorder (e.g. sleep apnoea, periodic leg movement disorder)
Baseline characteristics:

Patients:

« age (years, mean):1G 77.8 (SD 8.1),CG 77.6 (SD 6.7)

« gender (female): 1G 41.2%, CG 47.4%

« sleep medication use: IG 23.5%, CG 36.8%

« night-time behaviour/sleep scale (mean): 1G 4.1 (SD 1.1), CG 4.2 (SD 1.8)
« MMSE (mean): 1G 9.9 (SD 7.6), CG 13.6 (SD 9.0)

Carers:

« age (years, mean): 1G 62.8 (SD 15.3), CG 63.7 (SD 16.7)
« gender (female): 1G 76.5%, CG 68.4%

Number of participants completing the study: 36 (IG 17, CG 19)

Group differences: no differences reported

Interventions Intervention: night-time insomnia treatment (education about sleep hygiene, daily walks, decreased
daytime sleep/in bed and increased daylight exposure) for 2 months. This consisted of 1. the develop-
ment of an individual sleep hygiene programme for participants by carers; 2. participant walked daily
for 30 minutes; and 3. increased daytime light exposure via a SunRay light box (2500 lux). Light inter-
vention performed within a 3-hour window before participants went to bed. Interventions performed
over 3 weekly treatment sessions by a gerontopsychologist experienced in behavioural interventions
with people with dementia.

Control: non-directive, supportive approaches and provided information about general dementia care.
This consisted of 1. offering sleep-related reading materials at baseline; the interventionist was avail-
able for questions about the materials during the intervention period, offered general information and
support, information about general dementia care and community resources if requested, but no spe-
cific recommendations about hygiene-related issues; 3. carers were encouraged spending 1 hour per
day with their participants and engaging them in pleasant activities of their choice to control for the in-
creased carer attention in the intervention group.

Outcomes « Night-time total wake, minutes (actigraphy)
« Night-time number of awakenings (actigraphy)
« Percentage of time asleep (actigraphy)
« Duration of night awakenings (actigraphy)

Funding Sponsorship source:

o Grants MH01644
o AG13757,MH01158
« P10-1999-1800

Notes
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McCurry 2005 (Continued)

Risk of bias

Bias Authors' judgement Support for judgement

Sequence generation Low risk Patient-carer dyads were randomly assigned to NITE-AD or to a contact con-
trol condition. Dyads were randomised after the baseline assessment using a
random numbers table that blocked groups of 8-12 participants.

Allocation concealment Unclear risk No information.

Blinding of participants Unclear risk Unknown.

and personnel

All outcomes

Blinding of participants Unclear risk Unknown.

and personnel

Subjective sleep quality

(carer ratings)

Blinding of participants Unclear risk Unknown.

and personnel

Objective sleep measures

Blinding of outcome as- Low risk Actigraphy.

Sessors

Objective outcome mea-

sures

Blinding of outcome as- Unclear risk No information available.

sessors

Subjective sleep quality

(carer ratings)

Incomplete outcome data  Low risk No information.

All outcomes

Selective outcome report-  Unclear risk No protocol identified.

ing

Other sources of bias Low risk None.

McCurry 2011

Study characteristics

Methods

Study design: RCT

Follow-up: 2 months

Participants

Country: USA

Setting: independent living (with informal carers)

Inclusion criteria:

» =2sleep problems occurring several times a week measured according to the 7-item Sleep Disorders

Inventory
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McCurry 2011 (Continued)

« diagnosis of probable or possible Alzheimer's disease according to Group Health Cooperative medical
record or confirmed in writing by participants' primary care physicians

« ability to walk across a room
« living with a carer who could monitor sleep and implement treatment recommendations
+ score <32 on the sleep apnoea subscale of the Sleep Disorders Questionnaire

« agreement to make no changes in sedating medication use (type or dose) during the 2-month active
treatment period

Exclusion criteria:

« previously diagnosed primary sleep disorder (sleep apnoea, restless legs, periodic leg movements
syndromes, rapid eye movement sleep behaviour disorder)

Baseline characteristics:

Patients:

« age (years, mean):1G1 82.2 (SD 8.5), 1G2 80.6 (SD 7.3), 1G3 80.0 (SD 8.2), CG 81.2 (SD 8.0)
« gender (female): 1G1: 53%, 1G2 56%, IG3 61%, CG 51%
« MMSE (mean): 1G1 19.2 (SD 7.7), 1G2 17.9 (SD 7.0), IG3 19.1 (SD 5.8), CG 18.7 (SD 6.9)

Carer:

« age (years, mean):1G170.4 (SD 13.6), 1G2 68.9 (SD 14.4),1G3 73.3 (SD 13.2), CG 72.6 (SD 11.5)
« gender (female): 1G1 72%, 1G2 62%, 1G3 61%, CG 67%

Number of participants completing the study: 132 (IG1 32, 1G2 34, 1G3 33, CG 33)

Group differences: no pretreatment group differences in any participant or carer demographic vari-
ables or any group differences in any baseline actigraphic or subjective measurements of participant
sleep or in any other covariate measures.

Interventions

Interventions duration 2 months. Participants in all groups received 3 x 1-hour in-home training visits
and 2 brief telephone calls to reinforce caregiver use of the daily log.

Intervention 1: walking and sleep hygiene recommendations

Intervention 2: SunRay light box (equal to approximately 2500 lux) for 1 hour/day and sleep hygiene
recommendations

Intervention 3: guided sleep education, walking, light box. The carer sleep education consisted of 6
training sessions. In session 1, carers learned to develop an individualised sleep plan for residents, aim-
ing to reduce daytime napping, establish bedtime routine, and identify reasons for night-time awak-
enings. In session 2, carers were trained about implementing the daily light exposure programme. Ses-
sions 3-6 was on identifying reasons of night-time awakenings as well as challenges in implementing
the sleep, walking, and light exposure plans.

Control: non-directive dementia care support during the 3 in-home training visits, including non-direc-
tive dementia care support, but provided no training about sleep- or dementia-related issues.

Outcomes « Total wake time at night, minutes (actigraphy)
« Number of awakenings (actigraphy)
« Total sleep, minutes (actigraphy)
«+ Sleep percentage, % (actigraphy)
« Sleep quality (Sleep Disorders Inventory)

Funding Sponsorship source:
« National Institute of Mental Health (Grant MH072736)

Notes
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McCurry 2011 (Continued)
Risk of bias

Bias

Authors' judgement

Support for judgement

Sequence generation Low risk The random allocation sequence was obtained from a computer program that
blocked in groups of 12 participants (p.1394).

Allocation concealment Low risk A research co-ordinator assigned treatment conditions using sealed envelopes
containing the random assignment (p.1394).

Blinding of participants Unclear risk Unknown.

and personnel

All outcomes

Blinding of participants High risk Carers unblinded (see below).

and personnel

Subjective sleep quality

(carer ratings)

Blinding of participants Low risk Not blinded, but without influence on outcomes due to method (actigraphy)

and personnel (p.1395).

Objective sleep measures

Blinding of outcome as- Low risk Interviewers blind to treatment assignment conducted assessments at base-

Sessors line, 2-month (immediately after treatment) follow-up, and 6-month follow-up

Objective outcome mea- (p.1395).

sures
Sleep-wake activity was measured at each assessment using a Micro-Mini Mo-
tionlogger actigraph (p.1395).

Blinding of outcome as- Unclear risk Carers unblinded due to setting (independent community-living) and type of

Sessors intervention (e.g. daily walks) (both p.1393).

Subjective sleep quality

(carer ratings) It remains unclear if carers knew if they were part of the IG or CG but maybe
this had no effect on bias.

Incomplete outcome data  Low risk Dropout rate reported (p.1396), ITT conducted (p.1397).

All outcomes

Selective outcome report-  Low risk Registered: ClinicalTrials.gov (Identifier: NCT00183378).

ing
Missing outcomes: residential status, carer sleep (not relevant here).

Other sources of bias Low risk None.

McCurry 2012

Study characteristics

Methods

Study design: RCT

Follow-up: 1 month

Participants

Country: USA

Setting: 37 long-term care facilities
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McCurry 2012 (Continued)

Inclusion criteria:

« probable or possible Alzheimer's disease diagnosis

« =2sleep problems on the Sleep Disorders Inventory

+ sleep problems occurring = 3 times per week

« living in an adult family home with owner/operator and staff willing to participate

Exclusion criteria:

« pre-existing diagnosis of a primary sleep disorder (sleep apnoea, restless legs syndrome, REM behav-
iour disorder)

« major medicalillness that awakens residents at night (severe pain, emphysema, uncontrolled incon-
tinence)

« dementia caused by alcohol abuse or Parkinson's disease
« history of severe psychiatric disease (schizophrenia, bipolar disease)
« medical status considered fragile by staff

Number of participants completing the study: 47 (IG 31, CG 16)
Baseline characteristics:
Residents:

« age (years, mean): 86.6 (SD 7.2)
« gender (female): 60%
o MMSE (mean): 8.1 (SD 7.6)

Carers:

« age (years, mean): 48.2 (SD 9.7)
« gender (female): 90%

Group differences: not reported

Interventions

Intervention: 4 sessions of sleep education programme for carer-staff (in 1 month). Consisted of 1. 30-
minute in-service education on general sleep issues and the intervention; 2. verbal and visual feedback
(noise levels recorded in nursing home were presented and verbal feedback about noise levels and
sources of noise given); 3. noise abatement: implementation of procedures to reduce noise (e.g. turn
off unwatched televisions); 4. individualised incontinence care: research staff provided incontinence
care during hourly rounds when residents were awake. Otherwise, frequency of waking residents up
for incontinence care was based on residents' risk for skin problems. During incontinence care, staff at-
tempted to reduce noise and light exposure.

Control: usual care

Outcomes « Night-time total sleep, hour/minutes (actigraphy)
« Night-time total wake, hour/minutes (actigraphy)
« Sleep efficiency (actigraphy)
« Daytime sleep, hours/minutes (actigraphy)

Funding Sponsorship source:
« Alzheimer's Association
« National Institute of Mental Health
« University of Washington

Notes

Risk of bias

Non-pharmacological interventions for sleep disturbances in people with dementia (Review) 66

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Cpchrane
Library

O

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

McCurry 2012 (Continued)

Bias

Authors' judgement

Support for judgement

Sequence generation

Unclear risk

Quote: "Residents were randomly assigned after the baseline assessment [...]
according to a 2:1 simple allocation ratio ..."

Allocation concealment

Unclear risk

Not reported.

Blinding of participants
and personnel
All outcomes

Unclear risk

Unknown.

Blinding of participants
and personnel
Subjective sleep quality
(carer ratings)

Unclear risk

Unknown.

Blinding of participants
and personnel
Objective sleep measures

Unclear risk

Unknown.

Blinding of outcome as-
Sessors

Objective outcome mea-
sures

Low risk

Assessors blinded to treatment assignment.

Blinding of outcome as-
Sessors

Subjective sleep quality
(carer ratings)

Unclear risk

No information available.

Incomplete outcome data
All outcomes

Low risk

3 (6%) residents lost to follow-up after 1 month.

Selective outcome report-
ing

Low risk

Analysis followed published study protocol.

Other sources of bias

Low risk

No adjustment for cluster effects as none were detected.

Quote: "Twenty-seven AFHs [adult family homes] (73%) had only one resident
study participant, and 10 AFHs had two resident participants. Analysis of vari-
ance components indicated that including site effects did not enhance the ex-
planatory power of models."

Nowak 2008

Study characteristics

Methods

Study design: RCT

Follow-up: day 15-19

Participants

Country: USA, Southeastern Michigan

Setting: long-term care facility (unclear number)

Inclusion criteria:
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Nowak 2008 (continued)

female
medical diagnosis of presumed Alzheimer's disease (mild to severe)

inability to sleep through the night and inability to stay awake for daytime activities or meals as re-
ported by staff to occur = 3 times weekly

institutionalised in current facility = 6 months
medically stable for the last 4 weeks

Exclusion criteria:

treatment with light within the last 3 months
history of photophobia

diagnosis of the following: schizophrenia, Parkinson's disease, bipolar disorder, cancer diagnosis re-
ceiving treatment, other dementias, macular degeneration, retinitis pigmentosa, diabetic retinopa-
thy, blindness

receiving antihistamines, antiemetics, corticosteroids, dopaminergics, lithium, sedative hypnotics

Number of participants completing the study: 20 (IG 10, CG 10)

Baseline characteristics:

age (years, mean): 85.9 (SD 6.24)

18 (90%) Caucasian

MMSE (mean): 1.95 (SD 2.86)

18 (90%) widowed

length of stay in the care facility (months, mean): 30.85 (SD 18.22)
16 (80%) had 1 roommate

7 (35%) in assisted living and 13 (65%) in long-term care.

Group differences: none for sleep measures (others not reported)

Interventions

Intervention: blue-green light exposure to 12,000 lux for 30 minutes between 6 a.m. and 7 a.m. for 14
consecutive days via cap visors.

Control: dim red light exposure to 5 lux for 30 minutes between 6 a.m. and 7 a.m. for 14 consecutive
days via cap visors.

Outcomes « Sleep efficiency (actigraphy)
« Sleep fragmentation (actigraphy)
+ Excessive daytime sleep (Stanford Sleepiness Scale)
Funding « Dissertation award from Graduate School
« College of Nursing at Wayne State University
Notes PhD thesis
Risk of bias
Bias Authors' judgement Support for judgement

Sequence generation

Unclear risk Quote: "... randomized to either the experimental condition or control group

utilizing a five-block randomized block design (Appendix F)" (p.54).

Allocation concealment

Unclear risk Not reported.

Blinding of participants
and personnel
All outcomes

Unclear risk Allinterventions and outcome assessment actions were performed by the

principal investigator.
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Nowak 2008 (continued)

Blinding of participants High risk Quote: (post-test and follow-up) "The SSS was completed by the Pl [principal
and personnel investigator] as noted in Phase 2 three times per day (at meal times) for five
Subjective sleep quality consecutive days beginning on day 1 of the follow-up period." (by telephone
(carer ratings) or by direct observation) (p.56/57).
Unblinded staff assessed the outcomes.
Blinding of participants Low risk Actigraphy.
and personnel
Objective sleep measures
Blinding of outcome as- Low risk Actigraphy.
Sessors
Objective outcome mea-
sures
Blinding of outcome as- High risk Quote: (post-test and follow-up) "The SSS was completed by the Pl as noted
sessors in Phase 2 three times per day (at meal times) for five consecutive days begin-
Subjective sleep quality ning on day 1 of the follow-up period" (by telephone or by direct observation)
(carer ratings) (p.56/57).
Unblinded staff assessed these outcomes.
Incomplete outcome data  Low risk Dropout rate: 1/21 (p.105).
All outcomes
Selective outcome report-  Unclear risk Study was not registered and no protocol was published.
ing
Other sources of bias Low risk None.

Richards 2005

Study characteristics

Methods

Study design: RCT

Follow-up: day 17-21

Participants

Country: USA, central Southeast

Setting: 7 long-term care facilities

Inclusion criteria:

« aged=55years

» baseline actigraphy data showing < 85% sleep efficiency
« =30 minutes of daytime sleep
« =1month's residency

» MMSE=24

Exclusion criteria: not reported

Number of participants completing the study: 139 (IG 71, CG 68)

Baseline characteristics: not reported
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Richards 2005 (continued)

Group differences: not reported

Interventions

Intervention: 21 days of individualised social activities for 1-2 hours daily

Control: usual care

Outcomes « Daytime sleep, minutes (actigraphy)
« Night-time minutes to sleep onset (actigraphy)
« Night-time total awakening length, minutes (actigraphy)
« Night-time total sleep (actigraphy)
« Sleep efficiency (actigraphy)
Funding Sponsorship source:
+ Veterans Health Administration
« VAResearch Career Development Award
« National Institute of Nursing Research
« National Institutes of Health/National Center for Research Resources to the General Clinical Research
« Center of the University of Arkansas for Medical Sciences
Notes
Risk of bias
Bias Authors' judgement Support for judgement
Sequence generation Unclear risk Participants randomly assigned to IG or CG.
Allocation concealment Unclear risk No information.
Blinding of participants Unclear risk Unknown.
and personnel
All outcomes
Blinding of participants Unclear risk Unknown.
and personnel
Subjective sleep quality
(carer ratings)
Blinding of participants Unclear risk Unknown.
and personnel
Objective sleep measures
Blinding of outcome as- Unclear risk Not blinded, but probably not relevant (maybe determination of "time in bed"
Sessors by nursing assistants).
Objective outcome mea-
sures
Blinding of outcome as- Unclear risk No information available.
Sessors
Subjective sleep quality
(carer ratings)
Incomplete outcome data  Low risk Outcomes available for most. No information about group differences.
All outcomes
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Richards 2005 (continued)

Selective outcome report-  Unclear risk No protocol identified.
ing
Other sources of bias Low risk None.

Richards 2011

Study characteristics

Methods Study design: RCT
Follow-up: week 8

Participants Country: USA
Setting: 10 long-term care facilities and 3 assisted living facilities
Inclusion criteria:
» aged=55years
« MMSE score 4-29
« <7 hours of total nocturnal sleep time and = 30 minutes of daytime sleep for 5 days and nights)
» =2 weeks residency
« ability to stand with little or no assistance
+ stable doses of all medications and no planned changes during the next 7 weeks
Exclusion criteria:
« documented near-terminal medical disorder (including advanced heart, lung, kidney, or liver failure

resistant to medical management)

« unresolved malignancy except for non-metastatic skin cancer
« treatment with chemotherapy or pharmacological dose of steroids
« unstable cardiovascular disease
Baseline characteristics:
« age (years, mean):1G181.8 (SD 7.7),1G2 81.5 (SD 9.2),1G3 81.9 (SD 8.3),CG 82.3 (SD 7.1)
« gender (female, number): 1G1 35 (62.5%), 1G2 34 (68.0%), 1G3 17 (41.5%), CG 30 (63.8%)
« MMSE (mean): 1G1 19.8 (SD 7.6), 1G2 20.3 (SD 7.9), 1G3 21.3 (SD 6.1), CG 20.2 (SD 7.7)
Number of participants completing the study: 193 (IG1 55, 1G2 50, 1G3 41, CG 47)
Group differences: no differences

Interventions Intervention 1: exercise. Consisted of high-intensity physical resistance strength training and walk-
ing programme. Hypothesised that the combination of both activities would have positive effects on
total physical activity. Strength training consisted of hip extensions on a hip-extension/leg-press chair
plus arm extensions from a seated position in a chest-press chair. Exercises supervised by trained nurs-
es. High-intensity physical resistance strength training performed 3 days a week and on 2 further days,
participants walked for up to 45 minutes.
Intervention 2: social activity. Consisted of individualised social activities for 1 hour a day, 5 days a
week. Nursing assistants in the research project performed social activities. They received 40 hours of
training to be able to plan and guide activities for residents.
Intervention 3: exercise plus social activity
Control: usual care
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Richards 2011 (continued)

Interventions duration 7 weeks.

Outcomes « Night-time total sleep, minutes (polysomnography)
« Sleep onset latency, minutes (polysomnography)
«+ Sleep efficiency (polysomnography)
« Non-rapid/rapid eye movement sleep (polysomnography)
Funding Sponsorship source:
« National Institute of Nursing Research
+ Health Services Research and Development
« Department of Veterans Affairs
Notes
Risk of bias
Bias Authors' judgement  Support for judgement

Sequence generation

Low risk Sealed envelopes with participants' group assignments prepared by a re-
search team member otherwise not involved with the study to enact randomi-
sation. Inside the envelope was the participant's group assignment deter-
mined using a random number generator with random block sizes to balance
the assignments across the 4 groups.

Allocation concealment

Low risk Sealed envelopes with participants' group assignments were prepared by a re-
search team member otherwise not involved with the study to enact randomi-
sation. The project director opened the envelopes after baseline data collec-

tion.
Blinding of participants Unclear risk Unknown.
and personnel
All outcomes
Blinding of participants Unclear risk Unknown.
and personnel
Subjective sleep quality
(carer ratings)
Blinding of participants Unclear risk Unknown.
and personnel
Objective sleep measures
Blinding of outcome as- Low risk Because of the nature of the intervention and control conditions, only the

Sessors
Objective outcome mea-
sures

sleep technicians and registered polysomnography technologist were blinded
to group assignment. Participants, investigators, project staff, and residential
staff were not blinded.

Blinding of outcome as- Unclear risk No information available.

sessors

Subjective sleep quality

(carer ratings)

Incomplete outcome data  Low risk Clearly number of dropouts related to interventions (9 each, while only 1 in

All outcomes

CG), but possibly adequate imputation used.
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Richards 2011 (continued)

Quote: "Using the intention-to-treat approach, regression imputation was per-
formed for the missing postintervention variables using a Stata regression al-
gorithm."

Selective outcome report-  Low risk In line with study registration: NCT00888706.
ing

Other sources of bias Low risk None.

Schnelle 1999

Study characteristics

Methods Study design: RCT

Follow-up: not reported

Participants Country: USA
Setting: 8 nursing homes
Inclusion criteria:
« allresidents documented by physical checks for urinary incontinence
Exclusion criteria:

« expected short stay (e.g. residency on Medicare transitional care units)
« chronicindwelling urinary catheter

Baseline characteristics:

« age (years, mean): 1G 82.6 (SD 7.4), CG 85.3 (SD 11.9)
« gender (female, number): 1G 85, CG 79
o MMSE (mean):1G 11.7 (SD 9.4), CG 10.7 (SD 9.1)

Number of participants completing the study: 184 (IG 90, CG 94)

Group differences: no significant differences

Interventions Interventional/ control phase duration not reported.

Intervention: in-service education for 30 minutes and brief sessions before each shift (5-10 minutes),
verbal/visual feedback during each night shift, noise reduction (e.g. closing bedroom door), less disrup-
tive nursing practices in the night-time

Control: usual care

Outcomes « Sleep efficiency (actigraphy)
« Peak sleep, minutes (actigraphy)
« Mean sleep duration, minutes (actigraphy)

Funding Sponsorship source:

» NINR Grant No. 5ROINR02795
« NIA Pepper Center Grant Number IP60-AG10415

Notes
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Schnelle 1999 (continued)

Risk of bias

Bias Authors' judgement Support for judgement

Sequence generation Unclear risk Study mentioned 'randomization' but no details about the method reported.

Allocation concealment Unclear risk No information reported.

Blinding of participants Unclear risk Obviously not blinded, but unclear relevance.

and personnel

All outcomes

Blinding of participants Unclear risk Unclear relevance.

and personnel

Subjective sleep quality

(carer ratings)

Blinding of participants Unclear risk Unclear relevance.

and personnel

Objective sleep measures

Blinding of outcome as- Low risk Assessors not blinded, but objective measurements via actigraphy. When the

Sessors participant was in bed, a bedside monitor and a wrist activity monitor were ac-

Objective outcome mea- tivated.

sures

Blinding of outcome as- Unclear risk Unclear relevance.

sessors

Subjective sleep quality

(carer ratings)

Incomplete outcome data  Unclear risk Of initially 267 participants who consented to take part, only 184 (IG 90, CG 94)

All outcomes were analysed. It is unclear, how many participants were excluded from the 2
groups and also for what reason.

Selective outcome report-  Unclear risk No protocol identified.

ing

Other sources of bias Low risk None.

Sloane 2015

Study characteristics

Methods

Study design: RCT (cross-over)

Follow-up: 16 weeks (phase 1: 6 weeks, washout period: 4 weeks, phase 2: 6 weeks)

Participants

Country: USA

Setting: private home/apartment

Inclusion criteria:

« diagnosis of dementia documented by a physician
« residence in a private home or apartment with a family carer
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Sloane 2015 (Continued)

« having a sleep disturbance as reported by the individual or family carer (or both) (verified by PSQI
score=6

Exclusion criteria:

« scored 26 (females) or 29 (males) or higher on the sleep apnoea scale of the Sleep Disorders Question-
naire

« history of severe photosensitivity dermatitis, a progressive retinal disease, or a permanently dilated
pupil

« primary physician made recommendations against their participation (physicians were notified about
the study as part of the protocol)

« participants identified during a screening eye examination as having moderate or severe macular de-
generation

« carer showed evidence of cognitive impairment (defined as MMSE score < 24)

« carer had a history of severe photosensitivity dermatitis, a permanently dilated pupil, or moderate or
severe macular degeneration

Number of participants completing the study: 14, number per group not reported
Baseline characteristics

« aged: 65-79 years: 6 (35%); aged = 80 years: 11 (65%)
« gender (female, number): 11 (65%)
o MMSE (mean): 12.7 (SD 9.1)

Group differences: no differences reported

Interventions Intervention duration 6 weeks, followed by a washout period of 4 weeks

Intervention: 13,000 K (blue-white) compact fluorescent light bulbs and an LED light box at the area
where the individual ate breakfast and lunch

Control: 2700 K (yellow-white) compact fluorescent light bulbs and a red LED light box at the area
where the individual ate breakfast and lunch

Outcomes « Sleep quality (PSQI, MOS, ESS)
« Time asleep (actigraphy)
« Sleep efficiency (actigraphy)
« Number of sleep bouts (actigraphy)
« Interdaily stability (actigraphy)
« Intradaily variability (actigraphy)

Funding « National Institutes of Health/National Center for Complementary and Alternative Medicine grant R21
AT004500-01A1.

« Additional funding was provided by National Institute on Aging grant R01 AG34157.
« Philips Lighting donated the light boxes and the light bulbs used in the study.

Neither Philips Lighting nor the study sponsors had input into the experimental design, data analysis,
or manuscript preparation.

Notes
Risk of bias
Bias Authors' judgement Support for judgement
Sequence generation Low risk Quote: "A stratified permuted block randomization scheme was used that em-
ployed a block size of four participants early in the study and two later in the
study, with stratification by participant gender."
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Sloane 2015 (Continued)

Allocation concealment Unclear risk No information.

Blinding of participants Unclear risk No information.

and personnel

All outcomes

Blinding of participants Unclear risk No information.

and personnel

Subjective sleep quality

(carer ratings)

Blinding of participants Low risk Actigraphy.

and personnel

Objective sleep measures

Blinding of outcome as- Low risk Actigraphy.

Sessors

Objective outcome mea-

sures

Blinding of outcome as- Unclear risk No information available.

sessors

Subjective sleep quality

(carer ratings)

Incomplete outcome data  Low risk 15/18 dyads completed both phase, 1 dropped out completely, 1 completed

All outcomes only the intervention phase, but not the control phase, 1 completed a part of
the intervention phase, but not the control phase.

Selective outcome report-  Unclear risk No protocol identified.

ing

Other sources of bias Low risk None.

C-PSQI: Chinese Pittsburgh Sleep Quality Index; CG: control group; CIRS-G: Cumulative Illness Rating Scale - Geriatric; DDS: dawn-dusk
simulation; EFAS: Essener Fragebogen Alter und Schlafrigkeit (Essen questionnaire on age and sleepiness); ESS: Epworth Sleepiness Scale;
IG: intervention group; ITT: intention to treat; LED: light-emitting diode; MMSE: Mini-Mental State Examination; MOS: Medical Outcomes
Study; NINCDS-ADRDA: National Institute of Neurological and Communicative Disorders and Stroke-Alzheimer's Disease and Related
Disorders Association; PSQI: Pittsburgh Sleep Quality Index; RCT: randomised controlled trial; SD: standard deviation.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
ACTRN12615000212550 Sleep problem not obligatory
ACTRN12617000056392 Study not conducted
ACTRN12618001402235 Study not conducted
Allen 2003 Sleep not a primary outcome
Asiret 2018 < 80% of participants with dementia
Bademli 2019 < 80% of participants with dementia
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Study Reason for exclusion

Blytt 2018 Pharmacological intervention
Bromundt 2016 Sleep problem not obligatory
Burns 2009 Sleep not a primary outcome

Chan 2011 < 80% of participants with dementia
Chen 2021 Sleep problem not obligatory
Cibeira 2021 Sleep problem not obligatory

Cimenser 2021

Sleep problem not obligatory

Colenda 1997

Not an RCT design

Connell 2007

Not an RCT design

Cremascoli 2022

Sleep problem not obligatory

Dowling 2008

Wrong study design (historical control group)

Falck 2020

< 80% of participants with dementia

Friedman 2012

< 80% of participants with dementia

Hanson 2013

Sleep problem not obligatory

Hjetland 2020

Sleep problem not obligatory

ISRCTN30488204

Study not conducted

Judge 2011

Not an RCT design

Jaranson 2021

Sleep problem not obligatory

Kobayashi 2011

< 80% of participants with dementia

Koyama 1999

Not an RCT design

Kuck 2014 < 80% of participants with dementia
Lee 2008b Not an RCT design

Lee 2018a Not an RCT design

Li 2013 Not an RCT design

Li2017 Sleep problem not obligatory

Liu 2022 Not an RCT design

Livingston 2019

Sleep not a primary outcome

Lyketsos 1999

Sleep problem not obligatory
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Study Reason for exclusion

Mailloux 2019 Not an RCT design

Mishima 1994 Not an RCT design

Mishima 1998 Exclusion due to data loss

Most 2010 < 80% of participants with dementia
Moyle 2018 Sleep problem not obligatory

Naismith 2019

< 80% of participants with dementia

Nascimento 2014

Sleep problem not obligatory

NCT01123993 Sleep problem not obligatory
NCT01816152 Not an RCT design

NCT01894620 Sleep is no primary outcome
NCT03445299 Not an RCT design

NCT04364191 < 80% of participants with dementia
Nguyen 2012 Sleep not a primary outcome
NL1422 Sleep not a primary outcome

QOuslander 2006

< 80% of participants with dementia

Pa 2014 < 80% of participants with dementia
Page 2014 Not an RCT design
Pu 2021 Sleep problem not obligatory

Richards 2020

Pharmacological intervention

Riemersma-van der Lek 2008

Sleep not a primary outcome

Rodriguez-Mansilla 2013

Sleep problem not obligatory

Sloane 2007

Sleep problem not obligatory

Sun 2013

< 80% of participants with dementia

Tanaka 2012

< 80% of participants with dementia

van 0s 2012

Study not conducted

Warburton 2013

Not an RCT design

Wilhelmsen-Langeland 2013

< 80% of participants with dementia

Wolfe 1996

Not an RCT design
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Study

Reason for exclusion

Zeng 2016

< 80% of participants with dementia

RCT: randomised controlled trial.

Characteristics of studies awaiting classification [ordered by study ID]

Katagi 2018

Methods

RCT

Participants

23 female residents living in 2 group homes for elderly people with dementia

Interventions

Combined regimen of a short-term nap and light physical exercise

Outcomes Sleep efficacy, total nocturnal wake time, frequencies of nocturnal episodes of urination, frequen-
cies of nocturnal behavioural or psychological symptoms associated with dementia
Notes Unclear if participants had sleep problems at baseline. No response after several attempts to con-
tact authors.
NCT02502045
Methods RCT

Participants

Inclusion criteria:

« baseline sleep efficiency index < 0.85
« Mini-Mental State Examination-2 Standard Version score 0-20
« medically stable

Exclusion criteria:

o received light treatment in last 3 months

« totally blind in both eyes; have photosensitivity or photophobia, Parkinson's disease, known un-
treated sleep apnoea or other sleep disorders, seizure disorder, bipolar, or schizophrenia; actively
receiving chemotherapy or radiotherapy for cancer

Interventions

« Device: morning simulated sunlight (Philips Wake Up Light, Model HF3520) peaking at 300 lux de-
livered over a 40-minute ramp between 5 a.m. and 9 a.m. for 14 consecutive days

« Device: non-therapeutic red light control at 5 lux

Outcomes Change in sleep characteristics and rest-activity rhythm
Notes Awaiting response from author.

Petrovsky 2020
Methods RCT

Participants

Inclusion criteria:
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Petrovsky 2020 (Continued)

« participants aged > 60 years with existing physician diagnosis of Alzheimer's disease-related de-
mentias or self-reported memory impairment and a score of = 0.5 on Clinical Dementia Rating
Scale

« presence of sleep problems determined first during telephone screening using Neuropsychiatric
Inventory sleep disorders item, then using proxy-rated Sleep Disorders Inventory

« stable dose of psychotropic medications, sedatives/hypnotics, antidementia medication, or opi-
oids in the past 90 days

« tolerates and agrees to wear wrist actigraph
« responsive to their environment (e.g. able to understand short commands)
« sufficient English language skills to complete questionnaires

Exclusion criteria:

« planned transition to another residential or institutional care setting in < 3 months to decrease
attrition rates

« hearing impairment (defined as inability to hear a normal speaking voice at a distance of (quote)
"1-1/2 feet") to exclude those who cannot hear the music intervention

« presence of extrapyramidal symptoms affecting non-dominant hand which may include people
with the following diagnoses: schizophrenia, bipolar disorder, Huntington's disease, Parkinson's
disease, Lewy Body dementia due to rapid eye movement sleep disorders affecting actigraphy
measurement of sleep disruption

« currently enrolled in an interventional clinical trial for Alzheimer's disease-related dementias
aimed to improve sleep to avoid confounding the efficacy results

« acute sleep disruption within 2 weeks of screening as it may indicate sleep disorders not related
to Alzheimer's disease-related dementias or delirium

« end-stage disease (i.e. cancer, bed-bound) to minimise factors affecting actigraphy measurement

Interventions

Listening to tailored calming music at bedtime for 30 minutes every night for 4 weeks (28 sessions
total), provided by a carer

Outcomes Feasibility and acceptability study, sleep latency, wake after sleep onset, total sleep duration, sleep
diary, Neuropsychiatric Inventory sleep item, PROMIS sleep-related impairment version SF 8a,
sleep disorder inventory

Notes Results will not be published until second half of 2022.

RCT: randomised controlled trial.

Characteristics of ongoing studies [ordered by study ID]

ChiCTR2000039991

Study name The effectiveness of light therapy on sleep quality, cognitive function, BPSD, and depression in pa-
tients with mild cognitive impairment and dementia: a randomized controlled trial
Methods Randomised controlled trial

Participants

Inclusion criteria:

« simple MMSE = 24 points or MoCA cut score 23/24 is divided into mild cognitive dysfunction, or
meet the ICD-10 mild and moderate dementia diagnosis

« can communicate in Mandarin (Taiwan)

« aged>65years

« complaints of sleep disorders, and PSQI = 5 points
« regular and stable medication

« no special eye disease, can accept continuous light
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ChiCTR2000039991 (continued)

« livingin aninstitution, the staff can monitor their sleep status, or their coresident family members
can assist in monitoring their sleep status

« must have signed an informed consent form themselves or their family members.
Exclusion criteria:

« any primary neurological disease that affects the quality of sleep, such as narcolepsy or sleep
cessation syndrome

« diagnosed by a physician with obvious mental illness or communication disorders

« assessed by the sleep apnoea scale in the Sleep Disorders Questionnaire, females > 26 points,
males > 29 points, judged to have sleep apnoea

« photosensitivity dermatitis in the past
« diagnosed by a physician with related eye diseases that cannot receive continuously light
« unsuitable to participate in this course of treatment after being assessed by a physician

Aged: 65-100 years

Gender: both

Interventions

Intervention: light therapy

Control: standard light group

Outcomes

Sleep quality; cognitive function; behavioural and psychological symptom associated with demen-
tia, BPSD; depression

Starting date

8 February 2020

Contact information

kueiru@tmu.edu.tw

Notes

Authors did not respond after several contact attempts.

Dichter 2021

Study name Evaluation of a multi-component, non-pharmacological intervention to prevent and reduce sleep
disturbances in people with dementia living in nursing homes (MoNoPol-sleep): study protocol for
a cluster-randomized exploratory trial

Methods Cluster-randomised exploratory trial

Participants

Inclusion criteria:

« cluster level: = 50 residents to be included; sufficient resources (staff and time) to conduct the
study and to implement the intervention; no parallel dementia-specific care-related project is be-
ing conducted there during the MoNoPol-Sleep trial

« resident level: dementia diagnosis or a score of = 3 on the Dementia Screening Scale; presence
of = 2 sleep problems according to the Sleep Disorder Inventory; length of stay = 2 weeks in the
respective cluster

« nurse level: a contract for at least part-time (half-a-day) work; = 3 night shifts during the last 3
months prior to data collection

Exclusion criteria:

« documented sleep apnoea
o REM sleep-behaviour disorders
o respite care
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Dichter 2021 (continued)

Interventions

Intervention: multicomponent intervention consists of 6 components: 1. assessment of estab-
lished sleep-promoting interventions and an appropriate environment in the participating nursing
homes; 2. implementation of 2 'sleep nurses' as change agents per nursing home; 3. basic educa-
tion course for nursing staff: "Sleep problems in dementia"; 4. an advanced education course for
nursing staff: "Tailored problem-solving" (2 workshops); 5. workshops: "Development of an institu-
tional sleep-promoting concept" (2 workshops with nursing management and sleep nurses); and 6.
written information and education material (e.g. brochure and "One Minute Wonder" poster). Inter-
vention will be performed over 16 weeks.

Control: usual care

Outcomes

Primary outcome: prevalence of sleep problems

Secondary outcomes: quality of life, quality of sleep, daytime sleepiness, agitated behaviour, psy-
chotropic medication, falls, and physical restraints

Starting date

November 2020

Contact information

martin.dichter@uk-koeln.de

Notes

Hodgson 2021

Study name A timed activity protocol to address sleep-wake disorders in home dwelling persons living with de-
mentia: the healthy patterns clinical trial.
Methods Randomised controlled trial

2-group parallel design of 200 people living with dementia and their carers (dyads)

Participants

Inclusion criteria:

« aged>60years

« English speaking

« able to tolerate wrist actigraphy and saliva collection procedures

« has carer reporting the presence of sleep wake disorder symptoms
« diagnosed with probable dementia using standard assessments

« person living with dementia is receiving psychotropic medications (antidepressant, benzodi-
azepines, antipsychotic, or anticonvulsant) or an antidementia medication (memantine or a
cholinesterase inhibitor): requires that they will have been on a stable dose for 90 days prior to
enrolment to minimise possible confounding effects of concomitant medications and in line with
typical time frames in dementia clinical trial

Exclusion criteria:

« deemed to be in an unsafe situation at baseline

« planned transition to another residential care setting in < 6 months

« atend-stage disease (defined as bed-bound and non-communicative or in hospice at baseline)
« currently enrolled in another interventional clinical trial for dementia

« diagnosed with conditions known to affect measurement of circadian rhythm such as Hunting-
ton's disease, Cushing's disease, Addison's disease, normal pressure hydrocephalus, Parkinson's
disease, advanced heart failure (New York Heart Stage 3-4), or morbid obesity (body mass index
> 35)
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Hodgson 2021 (Continued)

« current use of medications with substantial known effects on the measurement of hypo-
thalamic-pituitary-adrenal activity (e.g. corticosteroids, interferons, beta-antagonists, cytotoxic
chemotherapy)

« presence of conditions with potential effects on hypothalamic-pituitary-adrenal activity mea-
surement, e.g. major surgery in past 3 months, major psychiatric disorder, history of heavy ciga-
rette smoking (e.g. than 50 pack years), loss of a close friend or family member in past 3 months

Interventions Intervention: 1-month home-based activity intervention designed to improve sleep-wake disor-
ders and quality of life. Involves 4 in-home visits and 1. assessing individuals' functional status and
interests; 2. educating carers on environmental cues to promote activity and sleep; and 3. training
carers in using timed morning, afternoon, and evening activities based on circadian needs across
the day.

Control: attention control group

Outcomes Quality of life; sleep assessed by objective and subjective indicators including actigraphy, subjec-
tive sleep quality; and presence of neuropsychiatric symptoms.

Starting date September 2018
Contact information hodgsonn@nursing.upenn.edu
Notes
ISRCTN13072268
Study name A parallel multi-centre randomised controlled trial to determine the clinical and cost-effectiveness

of DREAMS START (Dementia REIAted Manual for Sleep; STrAtegies for RelaTives) for people living
with dementia and their carers

Methods Randomised controlled trial

Participants Study population: 370 people living with dementia at home and experiencing sleep difficulties
and their family carers

Inclusion criteria:

« people with dementia (any type/severity/on any or no medication)

« Sleep Disorders Inventory score = 4, a valid and reliable standalone tool for sleep disorder in peo-
ple with dementia. Score of = 4 have clinically significant sleep disorder

« sleep that patient or their family judge as problematic

« patient with capacity gives consent, or if not capacitous, consultee gives consent and patient not
unwilling

« family carer gives informed consent

« family carer supports the person with dementia emotionally or practically at least weekly

« person with dementia lives in their own home with someone present at night

Exclusion criteria:

« known primary sleep breathing disorder diagnosis preceding dementia (e.g. sleep apnoea) from
self- or proxy report.

« current known heavy alcohol use from self- or proxy report (AUDIT C Score = 5)

« people unavailable for > 3 weeks of intervention and follow-up (e.g. planned holiday or hospital
admission

« currently enrolled in another non-pharmacological dementia randomised controlled trial
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ISRCTN13072268 (Continued)

Interventions Intervention: multimodal intervention. 6 sessions over approximately 3 months (with sessions of-
fered flexibly weekly to fortnightly) for intervention group. Sessions will be delivered to family car-
ers alone or where appropriate to the family carer and the person living with dementia together.

Control: usual care

Outcomes Resident sleep at 8 months measured using Sleep Disorders Inventory
Starting date 1 February 2021
Contact information p.rapaport@ucl.ac.uk
Notes
NCT03455569
Study name A dyadic sleep intervention for Alzheimer's disease patients and their caregivers.
Methods Randomised controlled trial
Participants Inclusion criteria:

« Alzheimer's disease diagnosis or possible Alzheimer's disease as documented in electronic med-
ical record, which includes MMSE score > 12

« community-dwelling

o >1sleep problem > 3 times a week on the Neuropsychiatric Inventory Nighttime Behavior Scale
« aged > 60 years

« able to ambulate with or without assistive device

« have aneligible carer

Interventions Intervention: behavioural sleep education: manual-based sleep hygiene recommendations and a
behavioural sleep intervention including sleep compression therapy

Control: active control group

Outcomes Sleep efficiency, total wake time, sleep quality
Starting date February 2018

Contact information Yeonsu Song, University of California, Los Angeles, USA
Notes

NCT03777722/NCT03933696

Study name Light and the effect on metabolic syndrome and Alzheimer's disease
Methods Crossover randomised controlled trial
Participants Inclusion criteria:

« diagnosis of mild-to-moderate Alzheimer's disease or related dementia
o type 2 diabetes
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NCT03777722/NCT03933696 (Continued)
« sleep disturbance as determined by a PSQIl score =5

Interventions Intervention: tailored lighting intervention will provide high circadian stimulation during the day
produced by light sources that provide moderate light levels of spectra that are tuned to the sensi-
tivity of the circadian system. The active lighting intervention will be in place for 8 weeks. Follow-
ing an 8-week washout period, the participants will receive the placebo control intervention for 8
weeks.

Control: placebo lighting intervention designed to have no effect on circadian system. The control
intervention will be in place for 8 weeks. Following an 8-week washout period, the participants will
receive the active tailored lighting intervention for 8 weeks.

Outcomes Change in glucose tolerance, change in sleep disturbance, change in depression, sleep efficiency
using actigraphy, light exposure using the Daysimeter

Starting date November 2018
Contact information barbara.plitnick@mountsinai.org
Notes Estimated study completion date: 31 August 2023.
NCT04073628
Study name The long-term impact of a light intervention on sleep and cognition in mild cognitive impairment
Methods Randomised controlled trial
Participants Inclusion criteria:

« diagnosis of amnestic mild cognitive impairment or mild Alzheimer's disease, as defined by a Mo-
CA score 17-24 and those who fall between 0.5-4.0 and 4.5-9.0 in the Clinical Dementia Rating
Scale Sum of Boxes instrument

« sleepdisturbance indicated by PSQI score > 5 on the PSQI and sleep efficiency <80% as indicated
via actigraphy

« resides in their own home, independent living, or assisted living facilities with a carer

Exclusion criteria:

« diagnosed with another brain disease that fully explains the dementia (extensive brain vascular
disease, Parkinson's disease, dementia with Lewy bodies, traumatic brain injury, or multiple scle-
rosis)

« resides in a skilled nursing facility or long-term care

« recent changes in psychotropics (14 days)

« major organ failure (e.g. kidney failure)

« uncontrolled generalised disorders such as hypertension or diabetes

« obstructing cataracts, macular degeneration, or blindness

« has undergone cataract surgery and received an intraocular lens coated with ultraviolet- and
blue-blocking filters (400-440/440-500 nm)

« diagnosed with severe sleep apnoea; using the Sleep Apnea scale of the Sleep Disorders Ques-
tionnaire (score of 29 as a cutoff for men and 26 for women)

« diagnosed with restless leg syndrome using the International Restless Legs Scale, (cutoff off = 11
as a positive screen)

« history of severe photosensitivity dermatitis, severe progressive retinal disease (e.g. macular de-
generation), or a permanently dilated pupil (e.g. after certain types of cataract surgery)

Interventions Intervention: active lighting intervention
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NCT04073628 (Continued)

Control: standard light

Outcomes Sleep quality in the participant with mild cognitive impairment (PSQI); sleep quality in the carer
(PSQI)
Starting date April 2020
Contact information Mariana Figueiro
Notes Estimated date of study completion: April 2024
NCT04533815
Study name Enhancing sleep quality for nursing home residents with dementia
Methods Stepped-wedge design
Participants People with Alzheimer disease, dementia, sleep disorder, and sleep disturbance
Interventions Intervention: LOCK sleep intervention: nursing home staff are trained to use a collaborative prob-

lem-solving approach to sleep quality improvement using front-line huddling

Control: usual care

Outcomes Total sleep time (total minutes asleep each night-time period from 10 p.m. to 6 a.m.)
Starting date August 2020

Contact information A Lynn Snow

Notes Estimated date of completion: 31 August 2022

UMIN000042051

Study name The effectiveness of Tai Chi on the sleep, physical and mental health for the elderly with dementia:
3-arm randomized controlled trial

Methods Cluster-randomised controlled trial

Participants Inclusion criteria:

* age=65years

« mild-to-moderate cognitive function

« MMSE 10-23 points

« judged by their doctors to be able to participate in exercise programmes

Exclusion criteria:

« serious acute or chronic diseases
« difficulty carrying out exercises
« having regular exercise habits (3 times a week, 30 minutes each time, = 3 months) in the last year

Interventions Tai Chi group: 1 hour after breakfast, a professional instructor with > 5 years of teaching experi-
ence or a qualification will teach the Type 8 Simple Tai Chi Movement in a group. Researchers and
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UMIN000042051 (continued)

research assistants watch over the movement to ensure the safety of elderly people with demen-
tia. Tai Chi intervention performed 3 times a week for 50 minutes. Warm-up exercise for 5 minutes
(turn the ankle and wrist, turn the waist, lightly loosen, such as flexion of the knee). It is to expand
the range of motion further while moving. From dynamic stretching to close to the movement of
the main movement, Tai Chi is performed for 40 minutes. Adjust the range and strength you can to
match the level of individual physical function and activity ability and cool down exercise for 5 min-
utes (stretch slowly to loosen muscles). Stretch with the strength to be comfortable slowly without
overdoing it. Stretch not only the lower body centred on the foot, but also the upper body

Conventional exercise group: 1 hour after breakfast, instructors with training guidance history
of = 5 years to teach conventional exercise, such as aerobic exercise in a group. Researchers and
research assistants watch over the movement to ensure the safety of elderly people with demen-
tia. Intervention by conventional motion is carried out 3 times a week for 50 minutes. Warm-up ex-
ercise for 5 minutes (same as Tai Chi group), conventional exercise such as aerobic exercise for 40
minutes, for elderly people, less burden, it is said that the effect of loosening the muscle and im-
provement of blood flow in a simple exercise can be expected. Strength training performed sitting
on a chair is performed for 10 minutes, the strength training performed standing for 10 minutes,
the radio gymnastics first and second for 10 minutes, and the walk according to the music for 10
minutes. Adjust the range and intensity to match the level of individual physical function and activ-
ity ability, and perform a cool down exercise for 5 minutes (same as Tai Chi group)

Control: to continue the same life as usual without intervention. After the research is complete, the
elderly people are free to choose Tai Chi or conventional exercise and conduct it for 12 weeks

Outcomes

Primary outcome: objective sleep status measured by activity meter (ActiGraphGT9X+) or sleep
scan to measure the sleep efficiency and activity, Short Physical Performance Battery

Secondary outcome: Quality of Life in Alzheimer's Disease

Starting date

October 2020

Contact information

176k056k@stu.kobe-u.ac.jp

Notes

BPSD: psychological symptoms of dementia; ICD-10: International Classification of Diseases 10th Edition; MMSE: Mini-Mental State
Examination; MoCA: Montreal Cognitive Assessment; PSQI: Pittsburgh Sleep Quality Index.

DATA AND ANALYSES

Comparison 1. Light therapy

Outcome or subgroup title

No. of studies No. of partici- Statistical method Effect size

pants

1.1 Total nocturnal sleep
time (minutes)

Mean Difference (IV, Random,95%  Totals not selected
)

1.2 Sleep efficiency

Mean Difference (IV, Random,95%  Totals not selected
Cl)

1.3 Total wake time at night
(minutes)

Mean Difference (IV, Random,95%  Totals not selected
Cl)

1.4 Number of nocturnal
awakenings

Mean Difference (IV, Random,95%  Totals not selected
o))
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Outcome or subgroup title

Effect size

1.5 Sleep onset latency

Mean Difference (IV, Random, 95%

Totals not selected

1.6 Sleep quality

Mean Difference (IV, Random, 95%

Totals not selected

1.6.1 Pittsburgh Sleep Quality
Index

Mean Difference (IV, Random, 95%

Totals not selected

1.6.2 Sleep Disorders Inven-
tory

No. of studies No. of partici- Statistical method
pants
2
Cl)
2
Cl)
1
Cl)
1

Mean Difference (IV, Random, 95%
I

Totals not selected

Analysis 1.1. Comparison 1: Light therapy, Outcome 1: Total nocturnal sleep time (minutes)

Light therapy Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Dowling 2005 479 114 29 512 120 17 -33.00 [-103.54 , 37.54] _
Figueiro 2019 14.95 97.297893 32 35.35 76.537238 32 -20.40 [-63.29 , 22.49] —_
Fontana Gasio 2003 540 32 9 430 90 4 110.00 [19.36, 200.64] _
200 -100 0 100 200

Favours usual care Favours light therapy

Analysis 1.2. Comparison 1: Light therapy, Outcome 2: Sleep efficiency

Light therapy Usual care Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI A B C D E
Dowling 2005 66.64 15.85 29 71.14 16.78 17 -4.50 [-14.34, 5.34] —_ 2 2 ® 22 0
Figueiro 2019 0.11  7.410479 32 232 4242641 32 -2.21[-5.17,0.75] r 222 Q0@
Fontana Gasio 2003 76.5 1 9 59.9 10.3 4 16.60 [6.49 , 26.71] _— 2 2 @2 @
McCurry 2011 43 13.411189 34 -1.9  12.638038 33 6.20 [-0.04, 12.44] I RO N
Nowak 2008 96.44 3.02 10 90.84 7.71 10 5.60[0.47, 10.73] —— 2 2 ® 2 @
20 -10 0 10 20
Risk of bias legend Favours usual care Favours light therapy

(A) Sequence generation

(B) Allocation concealment

(C) Incomplete outcome data
(D) Selective outcome reporting
(E) Other sources of bias

Analysis 1.3. Comparison 1: Light therapy, Outcome 3: Total wake time at night (minutes)

Light therapy Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI 1V, Random, 95% CI
Dowling 2005 239 114 29 207 120 17 32.00 [-38.54, 102.54] R S —
McCurry 2011 -31.6  78.717851 34 7.4 68934752 33 -39.00 [-74.40, -3.60] -
2100 -50 0 50 100
Favours light therapy Favours usual care
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Analysis 1.4. Comparison 1: Light therapy, Outcome 4: Number of nocturnal awakenings

Light therapy Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Dowling 2005 42.88 16.63 29 37.99 11.65 17 4.89[-3.31, 13.09] RN —
McCurry 2011 -1.5  9.912618 34 1.4 7.467931 33 -2.90 [-7.09, 1.29] —
Nowak 2008 2.11 1.44 10 4.42 2.63 10 -2.31[-4.17, -0.45] —
20 -10 0 10 20
Favours light therapy Favours usual care
Analysis 1.5. Comparison 1: Light therapy, Outcome 5: Sleep onset latency
Light therapy Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Figueiro 2019 2.81 16.857426 32 -3.24  9.164104 32 6.05[-0.60 , 12.70] S
Fontana Gasio 2003 0.39 0.51 9 1.41 2.34 4 -1.02 [-3.34, 1.30] —H
20 -10 0 10 20
Favours light therapy Favours usual care

Analysis 1.6. Comparison 1: Light therapy, Outcome 6: Sleep quality

Light therapy Usual care Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI A B C D E
1.6.1 Pittsburgh Sleep Quality Index
Figueiro 2019 -3.63  2.625281 41 -1.39 2.689312 41 -2.24[-3.39, -1.09] R S 22 2 @@
1.6.2 Sleep Disorders Inventory
McCurry 2011 06 116619 34 02 1.148913 33 -0.40 [-0.95, 0.15] ] 0000
4 2 0 2 4
Risk of bias legend Favours light therapy Favours usual care
(A) Sequence generation
(B) Allocation concealment
(C) Incomplete outcome data
(D) Selective outcome reporting
(E) Other sources of bias
Comparison 2. Physical activity
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
2.1 Total nocturnal sleep time 2 Mean Difference (IV, Fixed, 95% Totals not selected
(minutes) Cl)
2.2 Sleep efficiency 2 Mean Difference (IV, Fixed, 95% Totals not selected
cl)
2.3 Total wake time at night 1 Mean Difference (IV, Fixed, 95% Totals not selected

(minutes)

cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method
pants
2.4 Number of nocturnal awak- 1 Mean Difference (IV, Fixed, 95%
enings Cl)

Totals not selected

Analysis 2.1. Comparison 2: Physical activity, Outcome 1: Total nocturnal sleep time (minutes)

Physical activity Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
McCurry 2011 1 76.367532 32 -10.8  89.615177 33 11.80 [-28.63 , 52.23] JR I S
Richards 2011 340.7 58.5 55 328.9 81.4 47 11.80 [-16.14 , 39.74] R —
4100 -50 0 50 100
Favours usual care Favours physical activity
Analysis 2.2. Comparison 2: Physical activity, Outcome 2: Sleep efficiency
Physical activity Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
McCurry 2011 3 9.050967 32 -1.9  12.638038 33 4.90[-0.43,10.23] J I
Richards 2011 71.1 7.5 55 68.5 11.7 47 2.60[-1.29, 6.49] J
20 -10 0 0 20

Favours usual care

Favours physical activity

Analysis 2.3. Comparison 2: Physical activity, Outcome 3: Total wake time at night (minutes)

Physical activity Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
McCurry 2011 -25.8  62.225397 32 7.4  68.934752 33  -33.20[-65.11,-1.29] R E—
200 50 0 50 100

Favours physical activity

Favours usual care

Analysis 2.4. Comparison 2: Physical activity, Outcome 4: Number of nocturnal awakenings

Physical activity Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
McCurry 2011 -1.9 6.788225 32 1.4 7.467931 33  -3.30[-6.77,0.17] R T—

Favours physical activity

-10 5 0 5 10
Favours usual care
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Comparison 3. Social activity

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
3.1 Total nocturnal sleep time 2 236 Mean Difference (IV, Random, 95% 16.78 [-7.78,41.34]
(minutes) Cl)
3.2 Sleep efficiency 2 236 Mean Difference (IV, Random, 95%  2.65[-1.79, 7.09]

cl)

Analysis 3.1. Comparison 3: Social activity, Outcome 1: Total nocturnal sleep time (minutes)

Social activity Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Richards 2005 37236  153.74 71 34344 15571 68  22.8%  28.92[-22.54,80.38] R - —
Richards 2011 342.1 55.8 50 3289 81.4 47 772%  13.20[-14.74,41.14] —_ —
Total (95% CI) 121 115 100.0% 16.78 [-7.78 , 41.34]

Heterogeneity: Tau? = 0.00; Chi2 = 0.28, df = 1 (P = 0.60); I2 = 0%
Test for overall effect: Z = 1.34 (P = 0.18)
Test for subgroup differences: Not applicable

2100 -50
Favours usual care

Analysis 3.2. Comparison 3: Social activity, Outcome 2: Sleep efficiency

=

50 100
Favours social activity

Social activity Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Richards 2005 58.88 2227 71 52.69 22.96 68  29.1% 6.19[-1.33,13.71] =
Richards 2011 69.7 8.4 50 68.5 11.7 47 70.9% 1.20[-2.88, 5.28]
Total (95% CI) 121 115 100.0% 2.65[-1.79,, 7.09]

Heterogeneity: Tau? = 2.92; Chi2 = 1.31, df = 1 (P = 0.25); 2 = 23%
Test for overall effect: Z = 1.17 (P = 0.24)
Test for subgroup differences: Not applicable

Comparison 4. Carer interventions

20 -10
Favours l.lSLlEll care

0

10 20
Favours social activity

Statistical method

Effect size

Mean Difference (IV, Random, 95%
Cl)

Totals not selected

Mean Difference (IV, Random, 95%
cl

Totals not selected

Mean Difference (IV, Random, 95%
cl

Totals not selected

Outcome or subgroup title No. of studies No. of partici-
pants

4.1 Total nocturnal sleep time 1

(minutes)

4.2 Sleep efficiency 1

4.3 Total wake time at night 1

(minutes)

4.4 Sleepiness during daytime 1

Mean Difference (IV, Random, 95%
Cl)

Totals not selected
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Analysis 4.1. Comparison 4: Carer interventions, Outcome 1: Total nocturnal sleep time (minutes)

Caregiver interventions Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
McCurry 2012 576 114 23 468 138 10 108.00[10.60, 205.40] -
200 -100 100 200
Favours usual care Favours caregiver interventions

Analysis 4.2. Comparison 4: Carer interventions, Outcome 2: Sleep efficiency

Caregiver interventions Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI 1V, Random, 95% CI
McCurry 2012 84.2 9.8 23 75.8 14.7 10 8.40 [-1.55, 18.35] S
20 -10 0 10 20
Favours usual care Favours caregiver interventions

Analysis 4.3. Comparison 4: Carer interventions, Outcome 3: Total wake time at night (minutes)

Caregiver interventions Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
McCurry 2012 114 90 23 138 66 10 -24.00[-79.01, 31.01] [ T E—
100 -50 0 50 100
Favours caregiver interventions Favours usual care

Analysis 4.4. Comparison 4: Carer interventions, Outcome 4: Sleepiness during daytime

Caregiver interventions Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total 1V, Random, 95% CI 1V, Random, 95% CI
Gattinger 2017 240  110.76 22 246 216.96 22 -6.00[-107.79, 95.79] RN

100 -50 0 50 100

Favours usual care Favours caregiver interventions

Comparison 5. Multimodal interventions

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants

5.1 Total nocturnal sleep time 3 Mean Difference (IV, Random,95%  Totals not selected

(minutes) Cl)

5.2 Sleep efficiency 5 Mean Difference (IV, Random, 95%  Totals not selected

Cl)

5.3 Total wake time at night 2 Mean Difference (IV, Random, 95%  Totals not selected

(minutes) Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants
5.4 Number of nocturnal awak- 4 Mean Difference (IV, Random, 95%  Totals not selected
enings Cl)

Analysis 5.1. Comparison 5: Multimodal interventions, Outcome 1: Total nocturnal sleep time (minutes)

Multimodal interventions Usual care Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI

Alessi 2005 408 74 62 384 78 56 24.00 [-3.51, 51.51] I E—

McCurry 2011 465 113.167884 33 435.6  116.040165 33 29.40[-25.90, 84.70] s
Richards 2011 364.2 46.7 41 328.9 81.4 47 35.30[7.99, 62.61] _

b + + |
-100 -50 50 100
Favours usual care Favours multi-modal nterventions

Analysis 5.2. Comparison 5: Multimodal interventions, Outcome 2: Sleep efficiency

Multimodal interventions Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Alessi 1999 62.5 21.5 15 66.3 17.3 14  -3.80[-17.96, 10.36] R S E—
Alessi 2005 84 15 62 80 15 56 4.00[-1.42,9.42] J I
McCurry 2011 80.5 16.659232 33 78.2  13.78695 33 2.30[-5.08, 9.68] _
Richards 2011 73.3 9 41 68.5 11.7 47 4.80[0.47,9.13] ——
Schnelle 1999 60.8 16.2 90 60.8 15.7 94 0.00 [-4.61, 4.61] _

20  -10 0 10 20
Favours usual care Favours multimodal interventions

Analysis 5.3. Comparison 5: Multimodal interventions, Outcome 3: Total wake time at night (minutes)

Multimodal interventions Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
McCurry 2005 72 48 17 108 108 19 -36.00 [-89.66 , 17.66] _
McCurry 2011 115 102.827671 33 122 86.742896 33 -7.00 [-52.90 , 38.90] R S
4100 50 0 50 100
Favours multimodal interventions Favours usual care

Analysis 5.4. Comparison 5: Multimodal interventions, Outcome 4: Number of nocturnal awakenings

Multimodal interventions Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Alessi 2005 22.5 13.6 62 22.4 15.8 56 0.10 [-5.25, 5.45] RN S
McCurry 2005 8.2 7.1 17 12.2 11.3 19 -4.00 [-10.10, 2.10] _
McCurry 2011 13.7 8.616844 33 18.4 10.340213 33 -4.70 [-9.29, -0.11] T
Schnelle 1999 4.2 1.7 90 4.5 1.5 94 -0.30[-0.76, 0.16] 4

.10 5 0 5 10
Favours multimodal interventions Favours usual care
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APPENDICES

Appendix 1. Sources searched and search strategies

Source

Search strategy

Hits retrieved

CDCIG Register (cr-
sweb.cochrane.org/lo-
gin.html)

(SLE OR sleep* OR circadian OR nocturnal OR insomnia* OR hypersomnia or

parasomnia) AND (RCT OR CCT) AND (non-pharmacological)

Jul2011:

Jun 2015: 237

[Date of most recent Mar2016: 3

search: 13 January

2022] Nov 2016: 0
Jan 2018: 2
Dec 2018:9
Dec 2019: 13
Oct 2020: 6
Jan 2022: 20

MEDLINE In-process 1. exp Dementia/ Jul2011:

and other non-indexed -

citations and MEDLINE 2. Delirium/ Jun 2015: 94

1946-present (OvidSP)

[Date of most recent
search: 13 January
2022]

3. Wernicke Encephalopathy/

4. Delirium, Dementia, Amnestic, Cognitive Disorders/
5. dement*.mp.

6. alzheimer*.mp.

7. (lewy* adj2 bod*).mp.

8. deliri*.mp.

9. (chronic adj2 cerebrovascular).mp.

10. ("organic brain disease" or "organic brain syndrome").mp.

*n

11. ("normal pressure hydrocephalus" and "shunt*").mp.
12. "benign senescent forgetfulness".mp.

13. (cerebr* adj2 deteriorat*).mp.

14. (cerebral* adj2 insufficient*).mp.

15. (pick* adj2 disease).mp.

16. (creutzfeldt or jed or cjd).mp.

17. huntington*.mp.

18. binswanger*.mp.

19. korsako™.mp.

* 1

20. "cognit* impair*".mp.

Mar 2016: 232

Nov 2016: 185

Jan 2018: 463

Dec2018:198

Dec 2019: 463

Oct 2020: 466

Jan 2022: 758
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+ § Cochrane
é) Library

Trusted evidence.
Informed decisions.

Better health. Cochrane Database of Systematic Reviews

(Continued)

21. neurodegenerat®.mp.

22. cerebrovascular.mp.

23. neuropsychiatric.mp.

24. neurobehavioral.mp.

25.0r/1-24

26. exp Sleep/

27. sleep*.ti,ab.

28. "Sleep Initiation and Maintenance Disorders"/
29. insomnia.mp.

30. exp sleep disorders, circadian rhythm/ or "disorders of excessive somno-
lence"/

31. (hypersomnia or parasomnia).mp.
32. circadian.mp.

33.0r/26-32

34.25and 33

35. randomized controlled trial.pt.
36. controlled clinical trial.pt.
37.randomized.ab.

38. placebo.ab.

39. drug therapy.fs.

40. randomly.ab.

41. trial.ab.

42. groups.ab.

43. 0r/35-42

44, (animals not (humans and animals)).sh.
45.43 not 44

46.34 and 45

Embase (OvidSP)
1974-present

[Date of most recent
search: 13 January
2022]

1. exp Dementia/

2. dement*.mp.

3. alzheimer*.mp.

4. (lewy* adj2 bod*).mp.

5. (chronic adj2 cerebrovascular).mp.

6. ("organic brain disease" or "organic brain syndrome").mp.

7. (cerebr* adj2 deteriorat*).mp.

Jul2011:

Jun 2015: 134
Mar 2016: 815
Nov 2016: 213
Jan 2018: 487
Dec2018:431

Dec 2019: 552
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c Coch rane Trusted evidence.
= . Informed decisions.
1 Li b ra ry Better health. Cochrane Database of Systematic Reviews

(Continued)

8. (cerebral* adj2 insufficient*).mp. Oct 2020: 468
9. (pick* adj2 disease).mp. Jan 2022: 569
10. (creutzfeldt or jed or cjd).mp.

11. huntington*.mp.

12. binswanger*.mp.

13. korsako*.mp.

14.0r/1-13

15. exp Sleep/

16. sleep™.ti,ab.

17. sleep disorder/

18. insomnia.mp.

19. circadian rhythm/ or circadian rhythm sleep disorder/
20. circadian.mp.

21. (hypersomnia or parasomnia).mp.

22.somnolence/

23. somnolence.mp.

24. 0r/15-23

25. randomized controlled trial/

26. controlled clinical trial/

27.randomly.ab.

28. randomi?ed.ab.

29. groups.ab.

30. RCT.ti,ab.

31. "double-blind*"ti,ab.

32. "single blind*"ti,ab.

33. placebo.ab.

34. randomi?ed.ti.

35.0r/25-34

PSYCINFO 1. exp Dementia/ Jul2011:
1806-present (OvidSP) 2.dement*.mp. Jun 2015: 19
[Date of most recent 3. alzheimer*.mp. Mar 2016: 45
search: 13 January

2022] 4. (lewy* adj2 bod*).mp. Nov 2016: 30

5. (chronic adj2 cerebrovascular).mp. Jan 2018: 77

6. ("organic brain disease" or "organic brain syndrome").mp. Dec 2018: 30
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(Continued)

7. (cerebr* adj2 deteriorat*).mp. Dec2019: 72

8. (cerebral* adj2 insufficient*).mp. Oct 2020: 67

9. (pick* adj2 disease).mp. Jan 2022: 92

10

11

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

. (creutzfeldt or jcd or cjd).mp.
. huntington*.mp.
binswanger*.mp.
korsako*.mp.

or/1-13

exp Sleep Treatment/ or exp Sleep/ or exp Sleep Disorders/
sleep™.ti,ab.

insomnia.mp.

exp Sleep Wake Cycle/
circadian.mp.

(hypersomnia or parasomnia).mp.
exp Hypersomnia/
somnolence.mp.

or/15-22

exp Clinical Trials/
randomly.ab.
randomi?ed.ab.

groups.ab.

RCT.ti,ab.
"double-blind*"ti,ab.

"single blind*"ti,ab.
placebo.ab.

randomi?ed.ti.

or/24-32

14 and 23 and 33

CINAHL (EBSCOhost)

[Date of most recent
search: 13 January
2022]

Jul2011:

Jun 2015: 12
Mar 2016: 45
Nov 2016: 19
Jan 2018: 85

Dec 2018:129
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st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

(Continued)
Dec2019:231
Oct 2020: 198
Jan 2022: 238
Web of Science - all (dement* OR alzheimer* OR AD OR VCI OR VaD OR "vascular cognitive impair- Jul2011:
databases (Clarivate) ment" OR "lew* bod*" OR CADASIL) ANDTOPIC: (sleep* OR circadian* OR in-
somnia* OR hypersomnia OR parasomnia OR somnolence) ANDTOPIC: (ran- Jun2015:31
[Date of most recent domized OR randomised OR randomly OR "random allocat*" OR RCT OR "dou-
search: 13 January 2022 ple-blind*" OR "single-blind*") Mar 2016: 109
Timespan: All years. Nov2016: 83
Search language=Auto Jan 2018:206
Dec 2018: 89
Dec2019: 175
Oct 2020: 162
Jan 2022: 217
LILACS (BIREME) dementia OR demencia OR alzheimer$ [Words] and sleep OR insomnia OR cir- Jul2011:
cadian OR hypersomnia OR parasomnia OR suefio OR dorme [Words] and ran-
[Date of most recent domised OR randomized OR trial OR randomly OR groups [Words] Jun 2015:0
search: 13 January
2022] Mar 2016: 0
Nov 2016: 0
Jan 2018:0
Dec2018:0
Dec2019:0
Oct 2020: 12
Jan2022:0
CENTRAL (the Cochrane  #1 MeSH descriptor: [Dementia] explode all trees Jul2011:
Library)
#2 dement* Jun 2015: 4
[Date of most recent
Search: 13 January #3 atheimer* Mar 2016: 39
2022
] #4 lewy* near/2 bod* Nov 2016: 18
#5 chronic near/2 cerebrovascular Jan 2018: 148
#6 "organic brain disease" or "organic brain syndrome" Dec 2018: 132
#7 cerebr* near/2 deteriorat* Dec 2019: 392
#8 cerebral* near/2 insufficient* Oct 2020: 120
#9 pick* near/2 disease Jan 2022: 255

#10 creutzfeldt or jed or cjd
#11 huntington™
#12 binswanger”

#13 korsako*
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Better health.

Cochrane Database of Systematic Reviews

(Continued)

#14 #1or#2 or#3 or#4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13
#15 sleep”

#16 insomnia*

#17 circadian

#18 hypersomnia

#19 parasomnia

#20 MeSH descriptor: [Sleep] explode all trees

#21 #15 or #16 or #17 or #18 or #19 or #20

#22 #14 and #21

ClinicalTrials.gov
(www.clinicaltrials.gov)

[Date of most recent
search: 13 January
2022]

sleep OR circadian OR nocturnal OR insomnia OR hypersomnia OR parasomnia
| Interventional Studies | dementia OR alzheimers OR alzheimer OR lewy OR
“vascular cognitive impairment”

[Recruitment status: all]

Jul2011:
Jun 2015: 4
Mar 2016: 27
Nov 2016: 2
Jan 2018: 8
Dec2018: 33
Dec2019:92
Oct 2020: 92

Jan 2022: 117

ICTRP Search Por-

tal (apps.who.int/tri-
alsearch) [includes:
Australian New Zealand
Clinical Trials Reg-
istry; ClinicalTrials.gov;
ISRCTN; Chinese Clini-
cal Trial Registry; Clini-
cal Trials Registry - In-
dia; Clinical Research
Information Service -
Republic of Korea; Ger-
man Clinical Trials Reg-
ister; Iranian Registry
of Clinical Trials; Japan
Primary Registries Net-
work; Pan African Clin-
ical Trial Registry; Sri
Lanka Clinical Trials
Registry; The Nether-
lands National Trial
Register]

[Date of most recent
search: 13 January
2022]

sleep OR circadian OR nocturnal OR insomnia OR hypersomnia OR parasomnia
| Interventional Studies | dementia OR alzheimers OR Alzheimer OR lewy OR
“vascular cognitive impairment”

[Recruitment status: all]

Jul2011:
Jun2015:0
Mar 2016: 40
Nov 2016: 5
Jan 2018:5
Dec2018:2
Dec 2019: 22
Oct 2020: n/a

Jan 2022: 15

TOTAL before deduplication

Jul2011: 415
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Jun 2015: 535

Mar 2016: 1355
Nov 2016: 555

Jan 2018: 1481
Dec 2018: 1053
Dec 2019: 2012
Oct 2020: 1591
Jan 2022: 2281

TOTAL: 11,278

TOTAL after deduplication and first assessment (if performed) by Cochrane Dementia and Cognitive Im- Jul2011: 69

provement Group Information Specialists
Jun 2015: 247
Mar 2016: 43
Nov 2016: 40
Jan 2018: 72
Dec 2018: 136
Dec 2019: 1557
Oct 2020: 1231
Jan 2022: 1709

TOTAL: 5104
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
Three review authors involved in the protocol were not involved in conducting the review.
Two review authors joined the review team.

In addition to including studies with people with dementia, we also included studies with participants with an MMSE score lower than 24
as this was chosen as criterion for cognitive impairment in some studies.

Sensitivity analyses were planned to examine the effect of inclusion or exclusion of low-quality studies as well as studies using or not using
validated outcome instruments. Due to the lack of high-quality studies, no sensitivity analyses were performed.

Due to heterogeneity of included studies we were unable to perform meta-analyses and subgroup analyses for all but one intervention.

We had planned to analyse results at the level of individuals while accounting for cluster effects using either reported direct estimate of
effect measure from cluster randomised controlled trials or use calculated or estimated intracluster correlation coefficient (ICC). Since no
ICC was reported, we were unable to conduct such an analysis.

INDEX TERMS

Medical Subject Headings (MeSH)

Caregivers [psychology]; *Dementia [complications]; Quality of Life; Randomized Controlled Trials as Topic; *Sleep Wake Disorders
[epidemiology] [therapy]

MeSH check words

Aged; Humans
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