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ABSTRACT

Alzheimer’s disease (AD) is a debilitating neurodegenerative disease that affects an estimated
24 million adults over the age of 65 worldwide. Categorized by memory loss, cognitive decline, and
behavioral changes, AD imposes profound personal and societal burdens. Despite extensive research,
there is no cure, as there exists a 100% mortality rate once the disease has progressed. Age is the
most prominent risk factor for developing AD; however, diet, physical activity, and disrupted sleep
patterns contribute to disease progression. An improper diet of nutritional imbalances can contribute
to inflammation and increase reactive oxygen species leading to AD progression. Physical activity
offers numerous overall health benefits and provide a distinct positive impact on Alzheimer’s disease
by enhancing cognitive function. Additionally, sleep disturbances are commonly reported among
AD patients. There is now evidence to support sleep disruption as an early marker of AD while also
significantly contributing to the progression of AD. Improving diet, physical activity, and sleep patterns
may have positive outcomes for AD patients and reduce the burden on their families and caretakers,
promoting a healthier family environment. This review synthesizes current evidence on how diet,
physical activity, and sleep patterns contribute to AD progression and highlight how approaches in

these areas can improve the quality of life of AD patients by introducing preventative strategies.
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INTRODUCTION

Alzheimer’s disease (AD) is a debilitating
neurodegenerative disorder that consistently progresses
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after the initial diagnosis of progressive cognitive
deterioration. Alzheimer’s disease is caused by the
accumulation of Amyloid-beta plaques and Tau protein
neurofibrillary tangles in the brain, leading to significant
brain damage and blocking of synaptic communication
(1). These plaques and tangles affect the hippocampus,
a region of the brain crucial for controlling memory.
The abnormal build-up of these proteins cause neuronal
function to decline and disrupt neuronal connections,
eventually leading to synaptic failure and cerebral
atrophy. As these changes spread through the brain, they
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cause shrinkage, damaged brain tissue, and visually
smaller brains sizes. Alzheimer’s disease often manifests
through profound memory loss and cognitive impairments
such as personality change, behavioral shifts, difficulty
with comprehension, and jumbled speech. Additionally,
individuals with AD may also experience hallucinations,
delusions, and paranoia (2).

Although a person’s genetic profile, lifestyle, and or
environmental factors may increase the risk of developing
AD, the probability of developing AD varies from person
to person. For example, an individual carrying the APOE4
allele is at an increased risk of developing the disease in the
future, unlike APOE2, which serves as a protective factor
against developing AD (3). Additional environmental
factors can include constantly being exposed to toxins
from air pollution consisting of heavy metals like lead
and mercury, which can further exacerbate inflammation
in the brain, thus contributing to disease progression (4).

This review will dive into evidence-based strategies
to slow the progressions of AD through dietary changes,
increased physical activity, and restorative sleep (Table 1).
Dietary adjustments such asthe addition ofaMediterranean
diet, which includes fruits, vegetables, whole grains, and
healthy fats protect against inflammation in the brain.
Furthermore, the implication of physical activity such
as yoga or daily walking enhances the health of brain
cells and blood flow. Additionally, maintaining quality
sleep and a consistent sleep schedule allows the brain
to utilize the glymphatic system to remove brain toxins.
Implementing these aspects into a daily routine can
delay cognitive decline, slow the progression of AD, and

improve the quality of life specifically targeted toward
those diagnosed with AD.

In conclusion, focusing on factors like diet, physical
activity, and sleep patterns can serve as a protective
factor for AD patients. With no current treatment for AD,
investigating these changes in lifestyle acts as a guide and
aid. The lifestyle factors mentioned in this review can
productively be changed or enhanced to reduce overall
inflammation in the body and inhibit the adverse effects
of the progression of Alzheimer’s disease.

THE BENEFITS OF A MEDITERRANEAN-
STYLE DIET ON ALZHEIMER’S DISEASE

Diet plays a crucial role in overall health and chronic
disease progression, affecting cholesterol levels and blood
pressure. Inflammation and neuronal damage are often
driven by the accumulation of amyloid-beta plaques,
resulting in significant cognitive decline. Inflammation
and oxidative stress, often precipitated by poor dictary
habits, are a central mechanism in Alzheimer’s disease
that can potentially progress (5). Moreover, an individual’s
diet can influence their risk of developing conditions such
as diabetes, obesity, and heart disease in conjunction with
AD. Western-style diets majorly characterized by red
meats, saturated fats, and sugar, have been consistently
linked to a increased risk of developing Dementia (6).
Refining diets and the management of the nutrients the
body consumes can serve as a measure to prevent the
progression of inflammation in AD.

The recommended diets emphasize polyunsaturated

Table 1. Dietary adjustments, physical activity, and sleep quality have all been associated with
changes In Alzheimer’s disease pathology and cognitive outcome

Intervention Type Sample Size Amyloid/Tau Pathology Cognitive Income Reference
Mediterranean Diet ~ Middle-aged adults Lower amyloid-beta Better glucose metabolism )
(N = 50) deposition and cognitive aging
MIND Diet Older adults (N =923) Not directly measured Slower cognitive decline (14)
Physical activity N =5,925 elderly women  Linked to reduced amyloid/  Improved cognition and (10)
tau buildup reduced AD risk
Sleep quality Review/Experimental Disrupted sleep impairs Cognitive impairment (18)
models amyloid/tau clearance linked to poor sleep

The Mediterranean based diets such as the MIND diet have been linked to lower amyloid-beta deposition and slower cognitive
decline. Physical activity is associates with reduced amyloid/tau buildup therefore improving cognition and reducing the risk of
developing Alzheimer’s disease in the fu. During sleep, the brain engages in a vital role of cleaning amyloid and tau proteins,
sleep disturbance impair clearance, contributing to cognitive impairment.
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fatty acids rich in neuroprotective nutrients found in
plant and animal foods such as salmon, nuts, and seeds
(7). Notably, The Mediterranean diet, the DASH diet,
and the MIND diet are all rich in polyunsaturated fatty
acids, and have demonstrated protective effects for
reducing inflammation in the brain. A Mediterranean
diet contains rich nutrients from whole grains, fruit,
vegetables, and seafood. This diet consists of lean protein
such as fish, whole grains, and vegetables that improve
vascular health. Red meats, which are high in saturated
fats and added sugar, are best limited in a brain-healthy
diet. Instead, diets rich in anti-inflammatory food can
comprise fruits, vegetables, and omega-3 fatty acids are
essential in promoting nueroprotective health. The DASH
diet (dietary approaches to stop hypertension) includes
low-fat dairy products, fish, beans, nuts, and vegetable
oils. This diet lowers blood pressure by limiting sodium
intake, fatty meats, full-fat dairy, and sugar-sweetened
beverages, and instead includes food rich in potassium,
calcium, magnesium, fiber, and protein. The MIND diet
(Mediterranean-DASH intervention for neurodegenerative
delay diet) combines elements from both the DASH and
Mediterranean diets, reducing high blood pressure and
lowering the risk of developing Dementia, emphasizing
green leafy vegetables, whole grains, beans, and nuts (8).

In one study, consisting of 30 to 60-year-olds, an
examination was held to identify the effect of a higher
compared to a lower adherence to a Mediterranean-
style diet showing relation to amyloid-beta plaques in
observing dietary factors of brain aging, a symptom in
the development of AD (9). Results showed a decrease in
glucose metabolism and a higher amyloid deposition for
the group with a lower adherence to a Mediterranean diet.
Other studies suggest that the MIND diet slows cognitive
decline with age, showing that it is neuroprotective and
related to brain health (10). Together, these data highlight
the benefits of the diets described in decreasing the risk of
developing AD.

Diet, including Mediterranean elements, significantly
impacts an individual’s overall health and progression
of AD, making it evident that we need more oversight
in everyday consumption. Specific diets, such as one
containing high sources of fatty meats, full-fat dairy, and
sugar-sweetened beverages, majorly found in Western-
style diets, can lead to the development of inflammation in
the brain. Alternative diets, all under the Mediterranean
category, reduce the risk of developing AD pathologies
such as tau tangles and amyloid-beta plaques, emphasizing
the intake of vegetables and seafood. The study of
nutrient-specific and ketogenic effects on inflammation is
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still ongoing and crucial to forming a solid meal-targeted
approach toward AD patients and medical facilities.

INCREASED PHYSICAL ACTIVITY
BENEFITS AD PATIENTS

Exercise offers a wide range of benefit, including
the potential to slow the progression of dementia and
Alzheimer’s disease. Physical activity not only strengthens
the body physically but also serves as a therapeutic
strategy for reducing the risk of AD. It has also been
shown to support cognitive function, allowing adults
to maintain mental clarity as they age (11). Overall,
physical activity strengthens the endurance of cells and
tissues to oxidative stress, neurotrophin synthesis, which
controls the function of neurons in both the peripheral and
central nervous system, memory improvement, and brain
plasticity both of which are crucial in neural network
arrangement.

Physical activity can be divided into two categories,
aerobic and strength-building, both of which offer unique
health benefits. Aerobic activity benefits brain health,
resulting in consistent heart, lung, and blood circulation.
On the other hand, strength-building activity exercises
the major muscles groups of the body, such as those in the
limbs and back, assisting in blood sugar level regulation,
which can reduce the risk of diabetes, a known risk factor
for Dementia.

Studies have show that physical exercise can reduce
the risk of developing dementia by 28% and Alzheirmer’s
disease by 45%, highlighting its significant tole in
reducing brain inflammation (12). These conclusions
came from a variety of 16 studies, all targeted towards
physical exercise in relation to Dementia, a risk factor
in AD. One 14-year-long study of a German population
showed a lower risk of AD and increased performance on
neuropsychological tests after participating in consistent
physical activity (13). In addition, another study with a
population of 5925, predominantly white women, was
less likely to experience cognitive decline after physical
activity, supporting the conclusion that having an active
life style can prevent Dementia (14). One study from
the University of Wisconsin had results suggesting that
individuals over the age of 60 who perform 30 minutes
of moderate exercise five days a week have a lower risk
of developing AD, memory loss, and cognitive problems
(15). Furthermore, physical engagement can strengthen
the hippocampus, making it more active and efficient
during learning and memory in AD.

Additionally, physical exercise has been found to
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reduce the risk of developing cardiovascular disease and
increase cerebral blood flow. Cardiovascular healthily
a significant role in supporting brain function, as an
efficient cardiovascular system enhances blood flow while
reducing hypertension and inflammation in the brain (16).
Consistent circulation can nourish brain cells and help
them thrive allowing them to receive sufficient oxygen
and nutrients. Moreover, physical activity can help reduce
levels of stress hormones, playing a role in decreasing
inflammation. Exercise promotes growth factors within
the brain, supporting the repair and regeneration of the
cells.

Physical activity is recognized for its benefits to
overall health. Specifically, in AD, physical activity, both
aerobic and strength-building exercises of less intensive,
moderate, and vigorous levels, can offer meaningful
cognitive and neurological advantages. These exercises can
consist of yoga, walking, riding a bike, jogging, dancing,
swimming, and pilates, all of which can be integrated
into daily routines to help reduce the risk of developing
AD (17). Research in the involvement of specific sports
or structures programs that meet recommended activity
levels for individual with AD may further enhance quality
of life. A beneficial routine can consist of involvement in
a 30-minute morning walk and yoga or light stretching.
Although physical activity is beneficial, further research
is required in order to better understand its precise role in
AD treatment and prevention.

SLEEP PATTERNS AND THE PROGRESSION
OF ALZHEIMER’S DISEASE

Sleep plays a vital role in influencing an individual’s
risk of developing AD. Poor sleep, characterized by an
inconsistent circadian rhythm, frequent waking, and sleep
loss during the night has been linked to the accumulation
of beta-amyloid and tau proteins in the brain. As we age,
we experience a decline in the quantity and quality of
sleep, which may impair memory processing and hinder
performance in cognitive tasks (18).

The brain engages in a cleansing process during
deep sleep that clear amyloid and tau proteins. Without
sufficient quality sleep for the body, the brain can not
initiate this crucial cleansing process, essentially allowing
the buildup of harmful proteins. Specifically, Alzheimer’s
disease patients report numerous sleep disturbances, thus
linking sleep and AD. In one study, cognitively normal
middle-aged individuals had their sleep objectively
recorded using actigraphy in order to monitor human
activity and rest for two weeks. Researchers found a
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correlation between Amyloid deposition and poor sleep
quality during the preclinical stages of AD (19).

Poor sleep has been connected with both the loss
of brain cells and reduced brain function. Similarly,
researchers at the University of California conducted
a study that involved 101 older adults with poor sleep
quality detected through EEG (electroencephalogram),
which increased beta-amyloid levels in the cortex and
tau in the medial temporal lobe (20). Additionally, as
Tau aggregates in the brain, there has been evidence of
decreased NREM sleep in the cycle. Sleep disturbances
have been shown to correlate negatively with cognitive
function and functional impairment in patients with
AD; furthermore, poor sleep quality and efficiency have
encouraged the progression of cognitive dysfunction and
the development of AD pathology (18).

The significance of sleep in the development of
amyloid-beta plaques in AD is crucial to understanding,
considering that sleep is a quality time for disposing of
the toxic amyloid plaques and tau proteins. The timing
of amyloid protein clearance is crucial, emphasizing the
significance of maintaining consistent, good-quality sleep
without significant disturbances.

CONCLUSION

Alzheimer’s disease affects millions of people across
the world, leading to an individual having cognitive,
behavioral, and memory problems, additionally creating
a burden to AD caregivers who have to care for their
family members. Currently, having no treatment or cure,
AD may be prevented with a change of daily lifestyle
habits. The progression of AD can be indirectly halted
or reversed with the improvement of dietary regimen,
physical activity, and sleep. Studies have shown that
following one of three diets recommended, including
MIND, DASH, and Mediterranean, performing at least
30 minutes of physical activity daily, and getting good
quality sleep fundamentally contribute to lowering the
risk of developing AD.

However, further research is needed to clarify the long-
term efficacy of these interventions, especially in diverse
populations. Limitations in current studies include small
sample sizes, limited follow-up durations, and reliance on
self-reported data. Future studies should aim to include
more diverse participants, control for confounding
factors, and examine combined lifestyle interventions in
randomized controlled trials. Continued exploration into
these modifiable factors may guide public health policy and
clinical recommendations to reduce AD burden globally.
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