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INTERVENTION TO PROMOTE SLEEP IN PERSONS WITH DEMENTIA
Abstract

Background and objectives: Hospitalized older persons with dementia are commonly
discharged with intensified sleep disturbances. These disturbances can impede the recovery
process. Nurses are well-positioned to assist persons with dementia and their family caregivers in
managing sleep disturbances during the transition from hospital to home. In this paper, we
describe the development of a multi-component intervention to promote sleep.
Research design and methods: We applied three stages of the intervention mapping method to
develop a non-pharmacological, multi-component sleep intervention. The first stage involved a
review of the literature to generate an understanding of the determinants of sleep disturbances
experienced by persons with dementia in hospital and home settings. The second stage consisted
of a literature review to identify therapies for managing commonly reported determinants of
sleep disturbances. The third stage entailed delineation of the intervention components.
Results: The most common determinants of sleep disturbances experienced by persons with
dementia in hospital and home settings were: physiological changes associated with aging, sleep
environments non-conducive to sleep, limited exposure to light and engagement in physical
activity, stress, and sleep-related beliefs and behaviors. Therapies found effective included: light
therapy, physical activity therapy, sleep hygiene, and stimulus control therapy. These therapies
were integrated into a multi-component sleep intervention to be provided using the teach-back
technique, during and following hospitalization.
Discussion and implications: Consistent with the principles of patient engagement, the multi-
component sleep intervention will be evaluated for its acceptability and feasibility.

Keywords: Intervention mapping, Sleep disturbances, Determinants, Older persons,

Dementia
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Implications for Practice

What does this research add to existing knowledge in gerontology?
e Hospitalization intensifies sleep disturbances in older persons with dementia, impeding
the recovery process at home.
e Personal characteristics and environmental factors in hospital and home settings are
significant determinants of sleep disturbances.
e A multi-component intervention was developed to promote sleep during hospital-to-home
transition.

What are the implications of this new knowledge for nursing care with older people?
e The multi-component intervention includes evidence-based therapies that address
determinants of sleep disturbances.
e Nurses can provide the intervention, using the teach-back technique, during and
following hospitalization.

How could the findings be used to influence policy or practice or research or education?
e A systematic process for developing interventions is described and illustrated.
e The acceptability and feasibility of the multi-component intervention are under
investigation.
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Development of a multi-component intervention to promote sleep in older persons with
dementia transitioning from hospital to home

Background and Objectives

Sleep disturbances are common behavioral and psychological symptoms of dementia and
are experienced by an estimated 70% of older persons with early-to-moderate stage dementia
worldwide (Oliveira et al., 2015; Wennberg, Wu, Rosenberg & Spira, 2018). Older persons with
dementia (PWD) have higher rates of hospital admission than persons without dementia
(Afonso-Argilés, et al., 2020; Shepherd et al., 2019) as well as longer lengths of hospital stay as
reported in a systematic review (Mollers et al., 2019). In general, hospitalization is stressful, and
hospitals are notorious for disrupting sleep (Clark & Mills, 2017). Hospital environments are
often busy with care provided around the clock (e.g., frequent assessment and treatment), noisy
(with noise levels frequently exceeding those recommended by the World Health Organization;
Delaney, Currie, Huang, Lopez, & Van Haren, 2018), and brightly lit (Kulpatcharapong et al.,
2020). Therefore, PWD are commonly discharged home with intensified sleep disturbances.

Both in-hospital and post-discharge, sleep disturbances can impede the recovery process
and negatively impact the quality of life of PWD. Abundant international evidence has
established that reduced sleep duration and quality compromise the immune system; heighten the
risk for various diseases; increase health services utilization and mortality rates (Bhaskar,
Hemavathy, & Prasad, 2016; Medic, Wille, & Hemels, 2017); and impair daytime functioning
reflected in altered cognitive performance (e.g., poor concentration) and mood (e.g., depressive
symptoms). Further, sleep disturbances are associated with daytime fatigue; fatigue increases
daytime sleepiness and limits engagement in activities of daily living, and post-discharge

treatment and rehabilitation (Léger & Bayon, 2010).
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Internationally, nurses engage in holistic care, which involves comprehensive assessment
and delivery of care that is responsive to older persons’ needs (Sidani & Fox, 2014). Therefore,
nurses are well-positioned to assist PWD and their family caregivers in managing sleep
disturbances during the transition from hospital to home. Management of sleep disturbances will
enhance physical and psycho-social functions, which are necessary to promote recovery and
mitigate the negative impact of sleep disturbances on health and quality of life. Although some
recommendations for managing the care of PWD are available (Fazio, Pace, Maslow,
Zimmerman, & Kallmyer, 2018), there is a lack of practical guidance (e.g., what therapy to
provide, how, why, where, and when) for nurses on how to best manage sleep disturbances
during and following discharge from hospital, for this population.

In this paper, we describe the development of a non-pharmacological, multi-component
intervention that nurses can provide to PWD and their family caregivers. Persons with dementia
and their caregivers can be guided in learning how to apply the therapies starting in hospital and
continuing at home after discharge; family caregivers can support PWD in enacting the therapies,
as needed.

We review the method we used to design the intervention, which involved three stages of
intervention mapping. The stages focus on synthesizing relevant literature to address two
consecutive objectives: 1) to generate an understanding of sleep disturbances and 2) to select
therapies to appropriately address them. We present the results of the intervention mapping for
the health problem of sleep disturbances in PWD and the therapies that were found effective in
managing them with the aim of maintaining close correspondence between the sleep disturbances
and/or their determinants, and the choice of therapies. We delineate the components of the

intervention, setting the stage for examining its acceptability and feasibility, as perceived by
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nurses, PWD, and their family caregivers. Determining the acceptability and feasibility of an
intervention, and adapting it as necessary, are essential steps in preparation for its
implementation in practice (Aarons et al., 2017).
Research Design and Methods

We applied three stages of intervention mapping, which is a systematic process for
developing interventions (Bartholomew et al., 2016). The first stage focused on generating an
understanding of sleep disturbances as experienced by PWD. The second stage consisted of
identifying evidence-based therapies for managing sleep disturbances or their determinants. The
third stage entailed specifying the intervention components and strategies for providing the
multi-component intervention to PWD and their family caregivers transitioning from hospital to
home.
Stage 1: Understanding the Problem

Gaining a comprehensive understanding of a health problem requiring remediation is the
initial step in designing interventions. This understanding elucidates the health problem of
interest, as experienced by the target population, in the target setting. This understanding
provides both a conceptual definition of the problem (what it is) and an operational definition (its
indicators i.e., the signs and symptoms that characterize the health problem and point to its
occurrence). In addition, factors that contribute to the problem (i.e., causes or determinants) are
identified, and the pathways through which they lead to the problem are explained (Bleijenberg
et al., 2018). This comprehensive understanding helps specify which aspects of the problem (i.e.,
indicators and/or determinants) are potentially modifiable, and what therapies are expected to

successfully address it.
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We conducted a narrative review of the literature to develop a conceptualization of sleep
disturbances as experienced by PWD in hospital and home settings. The steps of the literature
search strategy are summarized in Table 1.

Quantitative and qualitative primary studies or reviews (e.g., narrative, scoping,
systematic, or meta-analysis) of studies that investigated PWD experience of sleep disturbances
and determinants of sleep disturbances in the hospital or home setting were selected. Data
extraction focused on identifying the reported types, indicators and determinants of sleep
disturbances; explanations of the pathways linking the determinants to sleep disturbances were
also extracted. Synthesis of data involved the comparison of quantitative and qualitative study
findings summarized in a matrix, and identification of results that converged across studies
despite variability in designs and methods. Convergence of findings supports validity as the bias
inherent in some studies is counterbalanced by the bias inherent in others (Sidani & Braden,
2021).

Stage 2: Identification of Therapies

The conceptualization of a health problem, as experienced by the target population in the
target setting, informs the identification or development of therapies to address it. A critical
analysis of the conceptualization of a health problem points to what specific aspects of the
experience of the problem — determinants and/or indicators — are malleable and have the greatest
potential for change. Potentially modifiable determinants and indicators are targeted by the
intervention (Bleijenberg et al., 2018). A comprehensive review of the literature is then
conducted to identify evidence-based therapies that address a problem’s modifiable determinants

and indicators.
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From the previous search, we identified articles describing non-pharmacological
therapies that have been shown to successfully manage the sleep disturbances or their
determinants, experienced by PWD in hospital and home settings. Systematic reviews, meta-
analyses (level 1 evidence), and experimental studies (level 2 evidence) that reported on the
evaluation of therapies were reviewed to extract the following information: 1) a description of
each therapy including its label, goals, components, and its mode and dose of delivery (Sidani,
Fox, & El-Masri, 2020); 2) the target population i.e., PWD, their family caregivers, or both; 3)
the setting in which the therapy was provided (e.g., hospital or home); and 4) results related to
the effectiveness of the therapy in managing the targeted determinants and sleep disturbances
and, where available, the effect sizes. We counted the number of studies (primary or review) that
reported the success of the therapy in addressing sleep disturbances in PWD. Therapies found
effective in most (> 50%) studies (supporting convergence despite variability in results) were
selected for inclusion in the multi-component sleep intervention.
Stage 3: Delineation of the Intervention Components

The evidence-based therapies (identified in Step 2) were operationalized to generate
specific instructions for how to deliver them in practice. To this end, we created a matrix that
identified the determinants of sleep disturbances targeted by the therapies and included a detailed
description of each therapy. The description specified: 1) the goals of the therapy relative to the
management of sleep disturbances or their determinants; 2) the components of the therapy
relative to the information conveyed to PWD and their family caregivers (e.g., what contributes
to sleep disturbances), activities in which PWD and their family caregivers engage throughout
their exposure to the therapy (e.g., participating in the discussion of obstacles to carrying out the

therapy recommendations), and the therapy recommendations that PWD and their family
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caregivers are to apply in daily life (e.g., avoiding caffeine in the evening); 3) the mode of
delivery relative to the format (e.g., group face-to-face session) and the structure (e.g., tailored to
the needs and life context of PWD); and, 4) the dose of the therapy (e.g., number of sessions,
length of each session, and frequency of sessions; Sidani & Braden, 2021).

Analysis (using constant comparison) of the information in the matrix assisted in
identifying therapies addressing a specific determinant of sleep disturbances. The therapies
constituted the active ingredients of the multi-component intervention for managing sleep
disturbances in PWD. Strategies were specified to facilitate the provision of the intervention in
four components to PWD and their family caregivers in hospital and at home during the post-
discharge period, taking into consideration:

1. The level of Cognitive Function of PWD and Their Family Caregivers During and
Following Hospitalization. Mild-to-moderate dementia presents challenges in processing,
retaining and recalling information (Bahar-Fuchs, Martyr, Goh, Sabates, & Clare, 2019), which
necessitate the simplification of information to be conveyed,; its presentation in easy to
understand, lay terms; the discussion of one point or item at a time; and the repetition of the
same information on different occasions (Alsawy, Mansell, McEvoy, & Tai, 2017; O'Rourke,
Power, O'Halloran, & Rietdijk, 2018). Hospitalization and caring for PWD are stressful
experiences for family caregivers. Stress and associated anxiety limit retention of information
(Gerity, Silva, Reynolds, Hoffman, & Oermann, 2018). Retention can be promoted by providing
the information in different formats (orally and in-writing), both during hospitalization and after
discharge.

2. Best Practices in Health Education of PWD and Older Adults such as Family

Caregivers. These practices involve: (i) engaging PWD and family caregivers in active learning,
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accomplished by making explicit the purpose of the educational session; discussing one point at
a time and inquiring about PWD and family caregivers’ comprehension as well as addressing
concerns they may have; using symbols, pictograms or other visual / written information to
foster understanding and recall; and (ii) using the teach-back technique, which consists of asking
PWD and family caregivers to repeat key information and demonstrate the application of
treatment recommendations they are expected to perform in daily life.

3. The Principles of Patient-Centered Care. These principles (Sidani & Fox, 2014) are
operationalized in tailoring the intervention to the individual PWD experience of sleep
disturbances. The tailoring is based on the determinants of sleep disturbances experienced by
PWD as well as their preferences and those of their family caregivers.

The selected therapies and strategies to facilitate their delivery were integrated into
components. Each component was described in detail. The description covered the specific
treatment recommendations that nurses discuss with PWD and their family caregivers when
implementing the intervention in practice. Further, the sequence for providing the components in
the hospital and the PWD home was specified.

Results
Experience of Sleep Disturbances

Sleep disturbances are recognized as behavioral and psychological symptoms of dementia
(Oliveira et al., 2015; Kales, Gitlin, & Lyketsos, 2015). They are often experienced as insomnia
and circadian rhythm disorders that are associated with daytime dysfunction (Capezuti et al.,
2018; Xu et al., 2015). Insomnia is characterized by difficulty initiating sleep and/or difficulty
maintaining sleep (Dzierzewski, Dautovich, & Ravyts, 2018; Kinnunen, Vikhanova, &

Livingston, 2017). Circadian rhythm disorders are indicated by delayed phase disorders or
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irregular sleep-wake patterns, whereby PWD get up at night, wander, behave as if it is morning,
that is, are involved in inappropriate activities during the night (Dimitriou & Tsolaki, 2017;
Kales et al., 2015). Daytime dysfunction is manifested in sleepiness and reduced cognitive
functioning (Xu et al., 2015).

Sleep disturbances in PWD have typically been attributed to the neurological or
physiological changes that take place with age, the pathophysiological alterations that underlie
dementia and associated diseases like Alzheimer’s disease and Lewy body disease, the multiple
chronic physical (e.g., pain) and psychological health conditions (e.g., depression) common in
PWD, as well as the treatment of those conditions (e.g., medications containing stimulants;
Bathgate & Fernandez-Mendoza, 2018; Cardinali, Furio, & Brusco, 2011; Dzierzewski et al.,
2018; Eshkoor Eshkoor, Hamid, Nudin, & Mun, 2014; Flo, Bjorvatn, Corbett, Pallesen, &
Husebo, 2017; Chen et al., 2018; Munch et al., 2017). Recent evidence supports a bidirectional
relationship between sleep disturbances and dementia, whereby sleep disturbances are both
causes and outcomes of dementia (Chen et al., 2016; Ju, Lucey, & Holtzman, 2014; Liang, Qu,
& Liu, 2019; Musiek, Xiong, & Holtzman, 2015). The results of two systematic reviews (Bubu
et al., 2017; Shi et al., 2018) clearly showed that persons with sleep problems are at risk of
developing cognitive impairment and all-cause dementia. This evidence implies that sleep
disturbances may be associated with factors other than the pathophysiological alterations of
dementia.

Six major factors are reported to precipitate, perpetuate, and worsen sleep disturbances in
PWD in hospital and home settings.

Physiological Changes Associated with Normal Aging
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Changes include decreased production of melatonin (Alagiakrishnan, 2016; Cardinali et
al., 2011) and progressive decline in the function of neurons of the biological clock (Figueiro,
2017; Mitolo et al., 2018; Munch et al., 2017). These changes result in a decrease in circadian
amplitude and variations in phase or timing, which in turn lead to weaker synchronization (or
entrainment) to the 24-hour day-night cycle, manifested in night-time awakenings and irregular
sleep-wake cycles.

Sleep Environment

Noise, light, and room temperature are environmental factors that interfere with sleep in
the hospital or the home setting. These factors generate discomfort and increase arousal at night,
resulting in lighter and fragmented sleep (Capezuti et al., 2018; Irish, Kline, Gunn, Buysse, &
Hall, 2015; Kales et al., 2015). In the hospital setting, patients, including those with dementia,
experience disturbing sounds at night from monitoring equipment, alarms, overhead paging, and
talking by healthcare providers, visitors, and other patients (Ding, Redeker, Pisani, Yaggi, &
Knauert, 2017). Further, patients are regularly disturbed by nursing activities that require
adequate lighting to perform safely (Mattiussi, Danielis, Venuti, Vidoni, & Palese, 2019). In the
home setting, night-time noise and light stem from local traffic and family members’ or
neighbors’ activities such as watching television. Although people may report habituation to
noise exposure in their sleep environment at home, their bodies continue to respond to noise
resulting in delayed or fragmented sleep (Irish et al., 2015). Extremes in room temperature are
not conducive to good sleep: cold temperatures make it difficult to fall asleep, whereas hot
temperatures are associated with restlessness and frequent awakenings.

Exposure to Light
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Limited exposure to daylight disrupts the secretion of melatonin and increases the risk for
alterations in circadian rhythm patterns (Figueiro, 2017; Sekiguchi, Iritani, & Fujita, 2017).
Furthermore, older people, especially those with dementia, may experience reduced visual
sensitivity to light; this reduced sensitivity, in combination with limited exposure to light,
increase the risk of sleep disturbances, in particular delayed sleep (Abraha et al., 2017).
Engagement in Physical Activity

Limited physical activity is associated with poor night-time sleep, while regular exercise
enhances the quantity and the quality of sleep (Gallaway et al., 2017). The mechanism
responsible for the influence of physical activity on sleep is still largely unknown (lrish et al.,
2015). Evidence indicates that both community-dwelling PWD and PWD residing in long-term
care facilities are largely inactive during the day or engage in light physical activities for a very
short time (less than two hours) (Moyle et al., 2017; van Alphen, Hortobagyi, & van Heuvelen,
2016a), which is associated with poor sleep quality (Shih et al., 2017). van Alphen et al. (2016a),
for instance, reported that 66% of community-dwelling PWD are sedentary for most of the day
and perform physical activity only at low intensity. The most common barriers to the
engagement of PWD in daytime physical activity include limitations in the physical and mental
functions of PWD, and challenges encountered by family caregivers in organizing and guiding
PWD in performing physical activity (Cedervall, Torres, & Aberg 2015; van Alphen et al.,
2016b).

Stress

Life events and experiences, including hospitalization, are stressful and generate a stress

response. Acute or chronic stress responses influence physiological (e.g., heightened blood

pressure) and psychological (e.g., anxiety) functions. When stressful events take place or are
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recounted / remembered around sleep time, they can precipitate physiological arousal (e.g.,
increased heart rate) and cognitive arousal (e.g., worry). Both types of arousal interfere with
sleep onset and sleep maintenance (lrish et al., 2015). Results of systematic quantitative and
qualitative reviews summarized by Cipriani, Lucetti, Danti, & Nuti (2015) indicate that 71.4% of
PWD experience fear and worry (e.g., worry about their prognosis and their family) and,
therefore, are unable to sleep (Gibson et al., 2014).
Beliefs and Behaviors

Misconceptions about sleep disturbances, their causes, and sleep-promoting practices,
together with unrealistic sleep expectations, contribute to and perpetuate sleep disturbances in
the general population (Morin, Valliéres, & lvers, 2007). These misconceptions and unrealistic
sleep expectations may also be prevalent in PWD and their family caregivers, and in
combination with beliefs related to the importance of napping and of staying in bed to recover
after hospitalization, influence their sleep-related behaviors. Some PWD believe that spending
time in bed is a good strategy to promote sleep and to catch up on lost sleep hours. Consequently,
PWD may go to bed early in the hope they will get to sleep at the desired time; if they are unable
to sleep and if they wake up during the night, they stay in bed, with the expectation that this will
induce sleep. However, staying in bed when unable to sleep becomes a signal for wakefulness
rather than sleepiness. In addition, PWD may take long naps during the day, which interfere with
their sleep drive at night (Bootzin & Epstein, 2011). PWD with limited physical functioning
spend excessive time asleep during the day at home (Cipriani et al., 2015) and hospital (Boltz,
Resnick, Capezuti, & Shuluk, 2014). Excessive daytime sleep affects their sleep drive and
perpetuates or worsens sleep disturbances. Some PWD and their family caregivers believe that

staying in bed is useful in promoting recovery from illness or surgery. About one third of
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hospitalized older adults reported they needed to stay in bed, focus on recovery, and not engage
in physical activity such as walking (Boltz et al., 2014; So & Pierluissi, 2012). Bed rest and lack
of engagement in physical activity result in functional decline (Fox, Sidani, & Brooks, 2010;
Guedes, Oliveira, & Carvalho, 2018) and sleep disturbances, initiating a vicious cycle whereby
sleep disturbances lead to limited daytime functioning which in turn, contributes to poor sleep.
Addressing sleep disturbances is one way to break the cycle.
Evidence-Based Therapies

Various non-pharmacological therapies have been evaluated for their effectiveness in
managing sleep disturbances in community-dwelling and hospitalized PWD with acute
conditions, including bright light therapy, behavioral interventions, acupuncture (e.g., Capezuti
et al., 2018; Papadopolous, Papadoudis, Kiagia, & Syrigos, 2018) and massage therapy (e.g.,
Scales, Zimmerman, & Miller, 2018; Tamrat, Huynh-Le, & Goyal, 2014). We selected evidence-
based therapies that addressed the modifiable determinants of sleep disturbances experienced by
PWD and included treatment recommendations that can be learned by PWD and their family
caregivers in hospital and continue to implement them at home; family caregivers can support
PWD in implementing the therapies as needed. Four therapies met these selection criteria: light
therapy, physical activity, sleep hygiene, and stimulus control therapy. Table 2 illustrates the
linkages between the determinants of sleep disturbances and the evidence-based therapies as well
as their respective treatment recommendations. The evidence supporting the effectiveness of the
therapies is summarized below.
Light Therapy

Bright light therapy is the most frequently examined therapy for the management of sleep

disturbances, depression and behavioral symptoms experienced by PWD. Although commonly
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used in long-term care facilities, light boxes are now available for use in the home setting. The
benefits of bright light therapy, given alone or in combination with other interventions, in
improving sleep are supported by the results of seven systematic reviews (Brown et al., 2013;
Cibeira et al., 2020; Dimitrou & Tsolaki, 2017; Olieveira et al., 2015; Mitolo et al., 2018; Tamrat
et al., 2013; Van Maanen, Meijer, van der Heijden, & Oort, 2016). van Maanen et al. (2016)
found a small-moderate (g = .30) effect of bright therapy on sleep disturbances in PWD, whereas
Mitolo et al. (2018) concluded that bright light therapy seems most effective in persons with
mild-to-moderate Alzheimer’s disease and its effects on sleep are more marked in the
wintertime. Mixed results were reported in other reviews and primary studies (Figueiro et al.,
2014; Kinnunen et al., 2017; Scales et al., 2018; David et al., 2010). Forbes, Blake, Thiessen,
Peacock, & Hawranik (2014) reported there was no significant evidence of the effectiveness of
bright light therapy in improving sleep. Despite its potential benefits, bright light therapy is
associated with side effects; it was reported to cause eye strain, nausea, agitation, headache and
migraine (Auger et al., 2015; Forbes et al., 2014; Scales et al., 2018). Further, PWD may not be
able to afford the costs related to the purchase and use of a light box at home.
Exposure to natural daylight is an alternative strategy recommended to reset the circadian rhythm
and improve sleep-wake rhythm. This strategy is simple, easy to perform, affordable, and useful
in promoting sleep and reducing night-time awakening (Cibeira et al., 2020; Forbes et al., 2014;
Kinnunen et al., 2017; Oliveira et al., 2015).
Physical Activity Therapy

Engaging in daytime physical activity is effective in promoting sleep in acutely ill older
adults with and without dementia. The evidence is derived from primary studies and systematic

reviews of studies that evaluated the impact of physical activity as a stand-alone therapy
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(Capezuti et al., 2018; Kales et al., 2015; Papadopoulus et al., 2018; Thuné-Boyle, lliffe, Cerga-
Pashoja, Lowery, & Warner, 2012), or as a component of complex interventions (Forlenza,
Loureiro, J. C., Pais, M. V., & Stella, F 2017; Kinnunen et al., 2017; Nascimento et al., 2014).
Sleep Hygiene

Sleep hygiene consists of recommendations that address most determinants of sleep
disturbances (Irish et al., 2015). The recommendations aim to: 1) promote a bedroom
environment that is conducive to sleep and entails noise reduction, comfortable temperature, and
dim light; 2) minimize physiological arousal prior to bedtime by avoiding stimulants; and 3)
reduce cognitive arousal as well as mental or emotional stimulation around bedtime by
maintaining a consistent bedtime routine and winding down before going to bed. Sleep hygiene
recommendations were presented to PWD and their family caregivers in individual or group
sessions, and in written format (e.g., workbooks), as a stand-alone therapy or as a component in
multi-component interventions. Sleep hygiene education was useful in enhancing the application
of the recommendations (Brown et al., 2013) and in improving sleep in PWD (Capezuti et al.,
2018; Kinnunen et al., 2017); it increased total sleep time in hospitalized persons with an acute
illness (Tamrat et al., 2014). Sleep hygiene had no significant effect on sleep in two studies as
reported by Hellstrom et al. (2011).
Stimulus Control Therapy

Stimulus control therapy addresses the sleep-related behaviors, with the aim of re-
associating the bed with sleepiness (Bootzin & Epstein, 2011). The therapy consists of six
instructions listed in Table 2, and represents one component of cognitive behavioral therapy for
insomnia, which was found to improve sleep in hospitalized older persons (Capezuti et al., 2018)

and PWD (Kinnunen et al., 2017).
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Components

Informed by the description of the evidence-based therapies extracted from the articles
reviewed, we specified the components of the intervention and the respective treatment
recommendations in the form of activities that PWD should engage in or avoid. As presented in
Table 1, each recommendation consists of one activity, and specifies in simple, lay language:
what exactly is to be done, as well as how, where, when, and how frequently to do it.

The multi-component intervention we developed involves conveying the treatment
recommendations to PWD and their family caregivers during and following hospitalization,
using the teach-back strategy to enhance understanding. We integrated the treatment
recommendations and the strategies discussed above into four components to be provided in the
following sequence:

Component 1

Assessing PWD for existing sleep disturbances including the type and determinants (i.e.,
six categories described previously) of sleep disturbances that PWD experience at home prior to
and during hospitalization. Simple questions with Yes-No response options (Fox et al., 2011) are
used to inquire about the experience of sleep disturbances and each determinant. The assessment
is done within 24 hours of admission to guide the selection and implementation of relevant
therapies during hospitalization.

Component 2

Monitoring PWD sleep (using the Yes-No questions described above) and providing
education as well as implementing relevant treatment recommendations. Monitoring sleep is
useful in substantiating the type and determinants of sleep disturbances, and offering

opportunities to revise or tailor the education, to demonstrate the application of treatment
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recommendations and evaluate their preliminary effectiveness. The focus of education is on
explaining how the determinants experienced by the PWD contribute to sleep disturbances, and
to describe the application of relevant treatment recommendations. This component is delivered
during hospitalization.
Component 3

Treatment recommendations, tailored to the PWD experience of sleep disturbances, their
determinants, and their home setting, are reviewed to enhance their recall; their correct
application is reinforced; and questions that PWD and their family caregivers may have are
addressed. The review is done in a one-on-one, face-to-face session, scheduled within 24 hours
before discharge from the hospital. Written materials, including a list of the treatment
recommendations and pictograms depicting the key activities to be performed, are provided as a
reference to guide their application at home.
Component 4

Supporting the PWD and their caregivers’ implementation of the treatment
recommendations at home involves: 1) assessing PWD experience of sleep disturbances and
perceived usefulness of the treatment recommendations in improving sleep; 2) reinforcing the
use of the treatment recommendations or prescribing new ones tailored to changes in the PWD
experience of sleep disturbances; 3) identifying and discussing strategies to overcome barriers to
the appropriate implementation of treatment recommendations; 4) validating PWD and their
family caregivers’ knowledge and skills in applying the treatment recommendations; and, 5)
determining the need for continued support. The support is given during follow-up telephone
calls or home visits, initiated within 24 to 48 hours of discharge from hospital, and continued

over the following month.
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Discussion and Implications

Hospitalization intensifies sleep disturbances in older PWD, impeding their recovery
process, and generating the need for a comprehensive nursing intervention to promote sleep
during the hospital-to-home transition. We applied the intervention mapping method to
systematically develop a multi-component intervention. The intervention aligns specific
evidence-based therapies with specific determinants of sleep disturbances commonly
experienced in hospital and home settings, and incorporates strategies to promote the retention of
information and the appropriate implementation of the therapies by PWD, supported by their
family caregivers.

The use of the intervention mapping method has the advantage of ensuring
correspondence among the conceptualization of health problems such as sleep disturbances, the
delineation of the intervention’s active ingredients, and the specification of the respective
components to be delivered in the selected mode and dose. Such correspondence enhances the
appropriateness and the effectiveness of interventions (Sidani & Braden, 2021). The results of
systematic reviews indicate that interventions developed through a well-structured process are
more effective than interventions designed following less structured approaches (e.g., Fassier et
al., 2019; Lamon-Bouché et al., 2018). The conceptualization of sleep disturbances (i.e., the
definition, determinants, and pathways linking determinants to sleep disturbances), the
delineation of the active ingredients (i.e., therapies addressing specific determinants), and the
specification of components (how to deliver the therapies) were informed by the strongest
empirical evidence available (levels I and 1), synthesized from extant literature. However, the
literature that was reviewed was restricted to those published in English and peer-reviewed

journals, preventing the inclusion of other potentially relevant evidence.
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The multi-component intervention represents an alternative to pharmacological
treatments that are associated with adverse reactions and that may interact with other
medications prescribed to older PWD during and following hospitalization. The intervention has
no or minimal side effects (as reported in the literature reviewed) and has the advantage of
addressing the underlying determinants of sleep disturbances as experienced by older PWD. The
intervention includes different therapies to manage a range of personal determinants and
environmental factors in hospital and home settings while accounting for individual PWD’s
needs and preferences, thereby conforming to the principles of person-centeredness. The
intervention is designed to be delivered using instructional techniques (e.g., teach-back) and the
multiple components given during and following hospitalization help reinforce the
internalization of information and acquisition skills needed for the appropriate implementation of
the therapies by older PWD at home. The matrix delineating the linkages between the
determinants of sleep disturbances and the therapies (Table 2) can serve as a blueprint to inform
the standardized or tailored implementation of the multi-component intervention in research or
practice.

Despite its potential benefits, the intervention is complex, involving multiple components
that are delivered by nurses over a long period spanning hospitalization and the one-month post-
discharge period; it also incorporates numerous treatment recommendations that, although given
in response to PWD experience of sleep disturbances and their determinants, demand significant
changes in their daily activities and sleep-related behaviors.

Next steps
Consistent with the World Health Organization’s endorsement of engaging patients in

their own care, and with the principles of patient engagement in the design and production of
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health interventions (Smith Smith, Wallengren, & Ohlén, 2017), we are currently examining the
acceptability and feasibility of providing the multi-component sleep intervention in an ongoing
study (Fox et al., 2021). The study targets PWD, their family caregivers, and nurses. Their
perception of the intervention’s acceptability and feasibility are assessed using a mix of
quantitative measures and qualitative interviews. Acceptability reflects the perceived
appropriateness or relevance, ease of implementation, and benefits of the intervention in
managing sleep disturbances. Issues of feasibility are related to the logistics of implementing the
intervention’s components, the availability of staff, the type of nurses (Registered Nurses or
Advanced Practice Nurses) capable of implementing the components, and the relevance of the
questions used to assess and monitor sleep disturbances. The results of the study will inform the
implementation of the multi-component intervention in practice, to promote sleep in older PWD

in hospital and home settings.
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Table 1

Literature review

Tables/Figures

Steps

Treatment Recommendations

Specification of keywords
for the search

Search limits

Databases searched

Keyword reflecting sleep disturbances: Circadian Rhythm/, exp Sleep/Wake
Disorders/, Syndromes/, Snoring/; (sleep* or snore or snoring or wakeful*) or
(circadian adj2 (rhythm* or system*)) or insomnia*

Combined with:

Keywords reflecting the dementia concept: exp Dementia/; (dement* or
alzheimer™* or lewy bod*)

Older adult population Aged 65+
English language publications
Year of publication: 2000 to 2020 (for comprehensiveness)

MEDLINE, CINAHL, PSYCHINFO, AGELINE.
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Table 2

Matrix Linking Determinants of Sleep Disturbances and Evidence-Based Therapies

Determinants

Therapy

Treatment Recommendations

Physiological changes
(melatonin and circadian
rhythms)

Limited or lack of
exposure to daylight

Limited engagement in
physical activity

Beliefs about bedrest

Bright light therapy

Exposure to natural daylight

Physical activity therapy

Sleep hygiene recommendation for
daytime activity

Use light box:

- Place the box one meter away from the PWD, at a
height within visual field to ensure the light enters
users’ eyes

Dose: expose PWD to light for 30 minutes to 2 hours, in the
morning (around 9am), 5 days per week, over a period of 10
days to 2 months, especially in the wintertime.

Get exposure to outdoor daylight:
- Go outside the home; sit or walk during the
recommended exposure time; or
- Open blinds and sit next to the window during the
recommended exposure time
Dose: exposure is for one hour, in the morning around 9am.

Highlight the benefits of physical activity to recovery, sleep,
and general health

Explain strategies to get involved in daytime activity (see sleep

hygiene recommendations)

Get involved in daytime activity:
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Sleep environment (noise,
light, temperature)

Sleep hygiene recommendations
for sleep environment

Select an activity that is enjoyable, appropriate to PWD
functional capacity, not medically contraindicated, and
feasible (e.g., walking, making swimming movements
with arms, yoga or tai chi movements, stretches)
Perform the activity during the daytime

Dose: engage in the activity for as long as tolerated, everyday

Promote environment conducive to sleep:

In the hospital:

Limit visitors in the evening according to PWD sleep
needs

Turn off electronics (e.g., mobile telephone, television,
radio) when going to bed

If possible, do not give treatments or perform
procedures in the evening and at night if they are not
necessary at that time

In the home:

Limit visitors or household chores when PWD is trying
to sleep

Turn off electronics (e.g., mobile telephones, radios) or
place mobile telephones on vibration mode or lower
ring volume

Turn off equipment not being used (e.g., oxygen tank)
Reduce noise while falling asleep and while sleeping;
consider using earplugs or a fan to block out disturbing
noise that cannot be controlled

Reduce light in the bedroom; consider dark shades on
bedroom windows and a night light for safety, as
needed

Have a comfortable bedroom temperature (between 12
and 24 degrees Celsius), based on PWD preference
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Stress resulting in Sleep hygiene recommendations
physiological, for minimizing arousal around
psychological and bedtime

cognitive arousal

Dose: apply everyday

Strategies to minimize arousal:

Avoid food (e.g., those containing chocolate),
beverages (hot chocolate, coffee, tea, regular soda soft
drinks) and medications or over-the-counter remedies
(e.g., cough medicine), which contain stimulants, 4 to 6
hours before bedtime. Note: check with the doctor
before stopping prescribed medications that contain
stimulants

Avoid smoking or drinking alcohol, which delay sleep,
4 to 6 hours before bedtime

Avoid large meals, which may be uncomfortable, 3 to 4
hours before bedtime; however, if hungry, have a light
snack to promote sleep and prevent awakening from
hunger

Avoid drinking excessive fluids (e.g., water, juice) in
the evening to reduce the chance of waking up at night
to urinate

Avoid emotional or mental stimulation before bedtime
that may lead to anxiety, worry or the inability to relax
(e.g., limit discussion that may be distressing)

Wind down before going to bed by: 1) setting aside
time to deal with worries: review the worries, make a
plan to deal with them the next day, and write the plan
down to prevent trying to think about or remember
them at night; 2) doing a relaxing activity (e.g.,
listening to music, reading a book, taking a warm bath,
having a back massage) 30 to 60 minutes before going
to bed; 3) developing a pre-bedtime routine, 20 to 30
minutes before going to bed; the routine includes
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brushing teeth, preparing the bed, and putting on the
pajamas
Dose: apply every day, as needed

Sleep-related behaviors Stimulus control therapy Provide the six instructions:

- Go to bed only when sleepy.

- Use the bed only for sleeping or sex; that is, do not use
the bed or bedroom for other activities such as reading,
watching television, eating, or worrying.

- If unable to sleep within 15 to 20 minutes, get up and
go to another room and engage in a quiet activity until
sleepy.

- If awakened during the night and unable to fall back to
sleep, get out of bed and engage in a quiet activity until

- sleepy.

- Wake up at the same time every morning, regardless of

- amount of sleep, which is important to develop a
consistent sleep rhythm and generate the sleep drive.

- Take anap, if needed, in bed, for no longer than 30
minutes during the day only and before 3 pm.

Dose: apply every day

Note: PWD = Persons with dementia.
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