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Abstract

This paper explores the relationship between sleep disturbances and cognitive decline in
Alzheimer's disease. Sleep disruptions have been identified as a common symptom of
Alzheimer's, affecting up to 50–70% of patients. As such, due to the high rates of Alzheimer's
disease in our aging population, there is an increased need to identify this relationship and
potential interventions. This paper adopted an integrative review approach to achieve this goal.
Findings show a strong link between sleep disturbances and Alzheimer's disease. Sleep
problems were found to decrease patients' general prognosis and hasten the development of
Alzheimer's disease due to rapid cognitive decline. Studies show various sleep-related problems
in patients with Alzheimer's, including changes in sleep architecture, decreased sleep efficiency,
increased sleep fragmentation, and disturbances in circadian rhythm. In addition, results show
that sleep disturbances in Alzheimer's disease are multifactorial and include behavioral and
physiological factors. The paper highlights the importance of sleep hygiene and
non-pharmacological interventions for managing sleep disturbances in Alzheimer's patients. The
paper also identifies the need for more research in the field, particularly in investigating the
relationship between sleep disturbances and behavioral and psychological symptoms of
dementia in Alzheimer's disease patients.

Introduction

Alzheimer's disease is an increasingly prevalent and burdensome public health issue. According
to the Alzheimer's Association, more than six million people in the United States are currently
living with Alzheimer's disease, which is projected to increase to 13.8 million by 2050
(Alzheimer's Association, 2021). It is the most common cause of dementia, accounting for
60–80% of all dementia cases (Alzheimer's Association, 2021). The disease significantly
burdens healthcare systems, caregivers, and individuals affected, resulting in high healthcare
costs, loss of productivity, and reduced quality of life (Alzheimer's Association, 2021).

The disease is a progressive neurodegenerative disorder primarily affecting cognitive functions
such as memory, language, and judgment (Romanella et al., 2021). As the disease progresses,
it can severely impair an individual's ability to carry out everyday activities. One of the
lesser-known aspects of Alzheimer's disease is its impact on sleep. Sleep disturbances have
been identified as a common symptom of Alzheimer's disease and are associated with faster
cognitive decline (Klinzing et al., 2019). Sleep plays a crucial role in memory consolidation and
cognitive functions; therefore, sleep disruptions can have detrimental effects on these processes
(Klinzing et al., 2019).
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Sleep disturbances have been identified as a common symptom of Alzheimer's disease,
affecting up to 45–50% of individuals (Hamilton et al., 2021). These disturbances in Alzheimer's
disease can be fragmented sleep, decreased sleep efficiency, and increased daytime napping
(Romanella et al., 2021). In addition, the presence of sleep disturbances in Alzheimer's disease
has been associated with faster cognitive decline, an increased risk of falls, and reduced quality
of life for both patients and caregivers (Taillard et al., 2019).

Given the significant impact of sleep disturbances on Alzheimer's patients, understanding the
relationship between sleep disturbances and cognitive decline is crucial for identifying effective
interventions and improving the quality of life for patients and caregivers. This paper aims to
explore the link between sleep disturbances and cognitive decline in Alzheimer's disease and to
identify effective interventions for managing sleep disturbances in these patients. By examining
the existing research on sleep disturbances in Alzheimer's disease, this paper aims to contribute
to a better understanding of the role of sleep in Alzheimer's disease and identify opportunities
for improving the quality of life for affected individuals.

Alzheimer's Disease and Sleep Disturbances

As noted earlier, sleep disturbances are a common symptom in individuals with Alzheimer's
disease, affecting up to 50–70% of patients (Zhou et al., 2019). The causes of sleep
disturbances in Alzheimer's are multifactorial and include behavioral and physiological factors.
Behavioral factors that can contribute to sleep disturbances in Alzheimer's disease patients
include changes in daily routine, a lack of physical activity, and irregular sleep schedules
(Klinzing et al., 2019). Changes in daily routine and irregular sleep schedules can disrupt the
circadian rhythm, exacerbating sleep disturbances in Alzheimer's patients (Klinzing et al., 2019).
In addition, many individuals with Alzheimer's disease are less physically active, which can lead
to daytime drowsiness and fragmented sleep at night (Hamilton et al., 2021).

Physiological factors can also contribute to sleep disturbances in individuals with Alzheimer's.
For example, research has shown that degeneration of the brain regions that regulate sleep can
contribute to sleep disturbances in Alzheimer's disease patients (Zhou et al., 2019). For
example, degeneration of the suprachiasmatic nucleus, which is crucial in regulating the
circadian rhythm, can disrupt sleep in Alzheimer's patients (Klinzing et al., 2019). In addition,
changes in hormonal levels, including melatonin, may also contribute to sleep disturbances in
individuals with Alzheimer's disease (Taillard et al., 2019).

Sleep problems in Alzheimer's have been linked to more severe cognitive decline and a faster
progression of the disease. Specifically, the changes in sleep architecture, decreased sleep
efficiency, increased sleep fragmentation, and disturbances in circadian rhythm found in
Alzheimer's patients are closely related to the cognitive impairment associated with the disease
(Cordone et al., 2021). For instance, according to Klinzing et al. (2019), people who experience
sleep problems experience a quicker deterioration in cognitive abilities like memory and
language than patients who do not. In addition, research has demonstrated that patients with
Alzheimer's disease have lower levels of melatonin and orexin, hormones that play a critical role
in regulating sleep (Zhou et al., 2019).
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It is also noted that changes in the levels of neurotransmitters like acetylcholine, norepinephrine,
and serotonin are associated with sleep disturbances in Alzheimer's disease patients (Sprecher
et al., 2017). These findings suggest that the pathogenesis of Alzheimer's disease and sleep
disturbances are interconnected, and addressing sleep problems may be a viable treatment
strategy to slow the progression of Alzheimer's disease. Consequently, identifying the causes of
sleep disturbances and evaluating their impact on cognitive decline in Alzheimer's patients is
crucial for developing effective interventions to manage these symptoms.

The Role of Sleep in Cognitive Functions

Sleep is critical in improving cognitive function, including memory consolidation, learning, and
problem-solving. For instance, during sleep, memories are transferred from short-term to
long-term, which is essential for forming long-lasting memories (Klinzing, Niethard, & Born,
2019). Specifically, the researchers note that slow-wave sleep plays a crucial role in
consolidating declarative memories, such as events, experiences, and facts. At the same time,
rapid eye movement is associated with the improved merging of procedural memories, such as
motor skills (Klinzing, Niethard, & Born, 2019).

Additionally, Komaroff et al. (2021) note that during sleep, the brain consolidates memories and
eliminates toxins built up throughout the day, which is essential for enhancing brain
performance. Furthermore, sleep is also necessary for the brain to adjust to new experiences
and information (Dang-Vu et al., 2006). The connections between neurons in the brain, known
as synapses, have been proven to grow and become stronger during sleep (Dang-Vu et al.,
2006). Additionally, it has been demonstrated that sleep improves neuronal plasticity, the brain's
capacity to adjust to environmental changes.

As a result, sleep deprivation has been found to have detrimental effects on cognitive functions.
For instance, according to Klinzing et al. (2019), sleep deprivation has been linked to problems
with attention and executive functioning. Furthermore, chronic sleep deprivation has also been
associated with a higher risk of neurological diseases like Alzheimer's (Abbott & Videnovic,
2016). This can be attributed to the fact that it interferes with the brain's capacity to consolidate
memories and rid itself of toxins, which can result in neural damage and cognitive decline,
according to Abbott & Videnovic (2016). While the exact mechanisms that underlie the
association between sleep deprivation and cognitive decline are still not entirely understood,
Abbott and Videnovic (2016) note that there is strong evidence that it is a risk factor.

These results demonstrate the need for sleep for cognitive processes such as memory
consolidation, brain function, and plasticity. Lack of sleep can negatively impact cognitive
processes, weakening executive, attention, and memory skills. Understanding the importance of
sleep-in cognitive functions is crucial for developing interventions to improve the quality of life for
individuals with neurodegenerative disorders, such as Alzheimer's.
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The Connection Between Sleep Disturbances and Cognitive Decline in
Alzheimer's

As Romanella et al. (2021) reported, sleep disturbance is a typical sign of Alzheimer's disease
and has been associated with a higher rate of cognitive deterioration. Sleep issues can
exacerbate the cognitive decline already experienced by Alzheimer's patients, speeding up the
loss of cognitive abilities like memory, language, and attention (Uddin et al., 2020). Additionally,
Alzheimer's sleep disturbances have been linked to an increased risk of behavioral and
psychological symptoms, including anxiety and depression, which can affect patient treatment
outcomes (Uddin et al., 2020).

In contrast, Romanella et al. (2021) note that sleep quality is crucial in slowing down the rapid
decline in cognitive function among patients with Alzheimer's. As a result, enhancing sleep
quality through strategies including exercise, medication, and maximizing sleep hygiene may
slow the rate of cognitive deterioration in these people (Uddin et al., 2020). For instance, a
randomized controlled experiment by Riemersma-Van Der Lek et al. (2008) found that using the
sleep-inducing medication melatonin helped people with Alzheimer's disease sleep better and
showed a slower rate of cognitive deterioration. In addition, regular exercise has also been
shown to help these patients' sleep quality and cognitive performance.

In this regard, effective sleep interventions can significantly enhance the quality of life for
patients with Alzheimer's and their caregivers (Romanella et al., 2021). Improved sleep quality
has been associated with reduced caregiver burden and improve patient behavior and mood.
The use of sleep interventions may also reduce pharmacological interventions for psychological
and behavioral symptoms in Alzheimer's, which can have severe side effects.

Impact of Sleep on Behavioral Symptoms of Alzheimer's Disease

Behavioral and psychological symptoms of dementia (BPSD) are common in individuals with
Alzheimer's disease and can include agitation, aggression, and depression. These symptoms
can significantly impact the quality of life for both patients and their caregivers, and addressing
them is an essential component of dementia care. Sleep disturbances are also common
symptoms in individuals with Alzheimer's disease, and research has shown that they can
exacerbate BPSD (Cordone et al., 2021).

The relationship between sleep disturbances and BPSD is complex, each affecting the other
bidirectionally. Sleep disturbances may increase the occurrence of BPSD, while BPSD may
disrupt sleep patterns further. Studies have reported a higher incidence of agitation, aggression,
and depression in individuals with Alzheimer's disease who experience sleep disturbances
(Zhou et al., 2019). Furthermore, sleep disturbances have been associated with a higher risk of
falls, delirium, and hospitalization, further exacerbating the burden of Alzheimer's disease on
patients and their caregivers.

Addressing sleep disturbances in individuals with Alzheimer's may help improve the quality of
life for patients and their caregivers. Several interventions have been used to manage sleep
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disturbances in Alzheimer's patients, including non-pharmacological interventions such as sleep
hygiene, light therapy, and cognitive behavioral therapy (Marde et al., 2022). Pharmacological
interventions such as melatonin and sedatives have also been used to manage sleep
disturbances in Alzheimer's patients.

In essence, sleep disturbances in individuals with Alzheimer's disease can significantly impact
BPSD, worsening the burden on both patients and caregivers. Addressing sleep disturbances
through pharmacological and non-pharmacological interventions can help improve the quality of
life for patients and their caregivers. Further research is needed to explore the relationship
between sleep disturbances and BPSD in individuals with Alzheimer's disease.

The Role of Sleep Hygiene in Alzheimer's Disease

Sleep hygiene is a series of behavioral and environmental practices promoting healthy sleep
(Patel, 2021). In Alzheimer's disease, maintaining good sleep hygiene is crucial as sleep
disturbances are common in patients and may have a detrimental impact on cognitive and
physical health (Marde et al., 2022). Simple sleep hygiene practices such as having a regular
sleep schedule, avoiding caffeine and alcohol before bedtime, and creating a comfortable sleep
environment may help to improve the quality and duration of sleep in Alzheimer's patients
(Marde et al., 2022).

Studies have shown that implementing sleep hygiene practices may also reduce the frequency
and severity of behavioral and psychological symptoms of dementia (BPSD), such as agitation,
aggression, and depression (Patel, 2021). As such, by establishing a routine sleep schedule
and creating a relaxing sleep environment, patients may feel calmer and more at ease, leading
to fewer instances of BPSD (Romanella et al., 2021). Additionally, non-pharmacological
interventions such as cognitive-behavioral therapy for insomnia (CBT-I) and bright light therapy
have also been shown to improve sleep and decrease the frequency of BPSD in Alzheimer's
patients.

While the impact of sleep hygiene practices on Alzheimer's disease requires further
investigation, adopting healthy sleep habits is an accessible and low-cost intervention that may
significantly improve the quality of life for both patients and caregivers (Patel, 2021). In essence,
promoting good sleep hygiene practices in Alzheimer's patients is essential to their care. It may
improve sleep quality, slow cognitive decline, and reduce the incidence of BPSD.

Sleep interventions for Patients with Alzheimer's

Both pharmacologic and non-pharmacologic interventions can be used to manage sleep
disturbances in Alzheimer's patients. Pharmacological interventions are often prescribed for
patients with an immediate need for quality sleep, although these medications can have side
effects and may not be suitable for all patients. Non-pharmacological interventions may be a
safer and more practical option for managing sleep disturbances in Alzheimer's disease
patients.

Sedatives and hypnotics are two of the most commonly used pharmacological interventions to
treat sleep problems in those with Alzheimer's. These medications can reduce frequent
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nighttime awakenings and enhance sleep latency and quality (Wolkove et al., 2007). However,
these medications may have undesirable side effects, particularly in senior or elderly individuals,
such as the increased risk of respiratory depression, disorientation, and falls (Wolkove et al.,
2007). Additionally, some sleep aids, like benzodiazepines, have the potential to be abused and
can cause cognitive impairment (Wolkove et al., 2007).

Non-pharmacological interventions for managing sleep disturbances in Alzheimer's disease
patients include sleep hygiene education, light therapy, and cognitive behavioral therapy for
insomnia (David et al., 2010). Sleep hygiene education involves educating patients and
caregivers about the importance of a regular sleep routine, avoiding stimulating activities before
bedtime, and creating a sleep-friendly environment (O'Caoimh et al., 2019). Light therapy
involves bright light during the day and minimizing exposure to light at night to regulate the
body's circadian rhythms (David et al., 2010). Finally, cognitive-behavioral therapy for insomnia
involves identifying and modifying negative thoughts and behaviors that contribute to insomnia
(O'Caoimh et al., 2019).

Implementing sleep interventions for Alzheimer's disease patients can be challenging due to
the patient's cognitive impairment, comorbidities, and communication difficulties. The choice of
intervention depends on the patient's individual needs and preferences, and the involvement of
caregivers and healthcare professionals is crucial in implementing and monitoring the
effectiveness of the intervention (O'Caoimh et al., 2019). Caregivers need to be educated and
trained in implementing non-pharmacological interventions and monitoring the potential side
effects of pharmacological interventions.

Conclusion
Summary of Findings

The above findings show a strong association between sleep disturbances and a decline in
cognitive function among those affected by Alzheimer's disease. Therefore, improving sleep
quality through interventions such as optimizing sleep hygiene, exercise, and pharmacotherapy
may reduce the rate of cognitive decline in these patients and improve their quality of life.
However, non-pharmacologic interventions such as sleep hygiene education and cognitive
behavioral therapy for sleep disorders may be safer and more effective options for managing
sleep disturbances in Alzheimer's disease patients.

Implications of the research for Alzheimer's disease patients and their caregivers

The research on the link between Alzheimer's disease and sleep disturbances has
important implications for patients and their caregivers. Sleep disturbances have been identified
as a common symptom of Alzheimer's disease and can significantly impact cognitive functions
and behavioral and psychological symptoms of dementia (BPSD). Addressing sleep
disturbances in Alzheimer's patients may slow cognitive decline and improve the quality of life
for both patients and caregivers. Sleep interventions, such as pharmacological and
non-pharmacological methods, can be implemented to manage sleep disturbances in
Alzheimer's disease patients. Using non-pharmacological interventions such as sleep hygiene
education, cognitive-behavioral therapy for insomnia, and bright light therapy may improve sleep
quality and reduce the incidence of BPSD.
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