International Journal of Pharmaceutical and Phytopharmacological Research(elJPPR)| February 2021 | Volume 11| Issue 1| Page 108-119
Sara H. Mokhtar, Measuring Community Awareness about Factors Influencing the Development of Alzheimer’s Disease in Saudi Arabia

Measuring Community Awareness about Factors
Influencing the Development of Alzheimer’s
Disease in Saudi Arabia

Sara H. Mokhtar'*, Reem A. Alzulfil, Hanouf K. Magram?, Nashwah M. Alasmit

1Dpepartment of Medical Laboratory Technology, Faculty of Applied Medical Sciences, King Abdulaziz University,
Jeddah, Saudi Arabia.
ABSTRACT

AD is a progressive condition in which symptoms gradually develop and ultimately become more severe and
lead to irreversible damage to multiple brain functions. Studies have shown that AD pathology and progression
might be affected by several factors including age, diet, and mental and physical exercise. Additionally, studies
have demonstrated the existence of some diseases such as diabetes mellitus and Down syndrome may enhance
the development of AD. On the other hand, several evidence suggests that a healthy lifestyle can help decrease
the risk of developing AD. This study aimed to measure the awareness of the Saudi community regarding the
factors that might contribute to the development of AD. A questionnaire was distributed amongst the public
through campaigns that took place in shopping centers and schools. Additionally, the questionnaire was
distributed through emails and WhatsApp messages to ensure the coverage of different areas of the kingdom.
Results demonstrated overall good awareness in the community however, more awareness programs and

campaigns are highly recommended.
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INTRODUCTION

Neurodegeneration is a broad range of conditions that
mainly leads to the damage of neurons in the human brain
as a result of toxic, aggregation-prone proteins.
Neurodegenerative disorders such as Parkinson's disease
(PD), motor neuron disease (MND), and Alzheimer's
disease (AD) share a common feature, which is the
aggregation and deposition of abnormal proteins. AD is the
most common cause of dementia [1]. Dementia itself is not
a disease but it is a term that describes the gradual loss of
brain functions such as the loss of cognitive function
including memory, learning, attention, and judgment. It
has been thought that dementia appears only in the elderly.
However, studies showed that there is a number of
individuals who develop dementia relatively early in life.
Most of these early dementias are caused by AD [2]. AD
was first discovered in 1906 by Dr. Alois Alzheimer who
noticed changes in the brain tissue of a woman who had
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died of an unusual mental illness. Her symptoms included
memory loss, language problems, and unpredictable
behavior. After she died, he examined her brain and found
many abnormal clumps and tangles, which were then
called amyloid plaques and neurofibrillary tangles,
respectively [3]. Currently, there are around 50 million
people with AD worldwide, and approximately 10 million
new cases are discovered every year. Statistics show that
approximately more than 33.9 million people worldwide
and 130.000 people in Saudi Arabia have AD. Also, studies
expect that in 2050 the number of AD patients will be
doubled. AD is a progressive condition in which symptoms
gradually develop and ultimately become more severe and
lead to irreversible damage to multiple brain functions.
Unfortunately, there is no cure for AD but the symptoms
of dementia can be reduced temporarily [4].

The human brain contains billions of neurons. These
neurons produce electrical signals, which allow them to
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communicate with different parts of the brain, as well as
the other organs in the body. AD affects this
communication among neurons, resulting in loss of cellular
function followed by cell death. This neurodegeneration is
derived from non-functional, modified proteins that form
the foundation of the pathological cascade [5]. Several
hypotheses on the etiology of AD have been developed
over time. Studies showed that the main proteins involved
in AD pathology are amyloid-beta and tau, which
accumulate and aggregate progressively outside and inside
neuronal cells, leading to the formation of amyloid-beta
plaques and neurofibrillary tangles, respectively [6]. In the
neuronal cell membrane, there are molecules called

Amyloid Precursor Protein (APP), which are essential in
neuronal growth and repair. After performing the required
function, APP normally gets chopped up by some enzymes
called alpha-secretases and gamma-secretases resulting in
the formation of a soluble peptide that will be removed. If
other enzymes called beta-secretases get involved in the
break-down process with these gamma-secretases, it
results in the formation of insoluble monomers called
amyloid-beta (AB) (Figure 1). These sticky monomers
bond outside neurons forming beta amyloid plaques. The
presence of these clumps in synapses blocks the neuron-to-
neuron communication leading to neuronal degeneration
[7, 8] (Figure 1).
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Figure 1. The formation of beta amyloids through the processing of APP by beta-secretases [9]

Tau is a microtubule-associated protein (MAP) present in
both the central and peripheral nervous systems. It is
involved in microtubule assembly and stabilization. This
protein with a set of other MAPs (e.g. MAP1a, b, and
MAP2), plays a basic role in axoplasmic transport. In AD,
the hyperphosphorylation of tau occurs by a number of
protein kinases that prevent tau from binding to
microtubules and from promoting microtubule assembly,
and therefore, the microtubule structures collapse. These
free tau molecules then combine together to form
neurofibrillary tangles, which are insoluble twisted fibers

aggregation triggers immune cells such as microglia and
astrocytes to initiate an inflammatory reaction causing
neuronal degeneration (Figure 2). It has been shown that
AD is not a disorder of specific brain regions or specific
neurotransmitter systems. The neuronal damage begins in
the hippocampus, which is responsible for memory and
learning functions, then eventually expands throughout the
brain affecting the parts of the brain that control basic
bodily functions such as swallowing, moving, and
speaking. Patients in the last stages are bed-bound and
require care all-time [6, 10].

found inside the neuron. Neurofibrillary tangles
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Figure 2. The formation of neurofibrillary tangles through tau hyperphosphorylation [9]

Understanding the factors that might increase or reduce the
risk of AD development aids in the prevention and confers
the chance to slow the progression of the disease. The
comprehension of these factors is not limited to community
health but also for economic purposes. Various factors
have been identified to influence AD although some of
them are still under debate [11-14].

Aging is the most related risk factor to AD. Individuals
over the age of 65 have high susceptibility to develop AD,
which duplicates every five years after this age. The risk of
developing AD extends to approximately 50% above 85
years old [15]. In 1995, a study was conducted on 32,000
people at and above the age of 65 in East Boston,
Massachusetts. The results showed that 10% of people
aged over 65, and 47% of those over 85 have AD. AD cases
with no familial association usually develop AD after the
age of 60, which is known as late-onset AD (LOAD) or
sporadic AD [16]. However, AD cases related to genetic
mutation, such as Presenilin-1 (PSEN1), Presenilin-2
(PSEN2), and Amyloid Precursor Protein (APP)
mutations, usually develop AD as early as 30 to 40 years
old and is known as early-onset AD (EOAD). Age is an
uncontrolled risk factor however several evidence suggests
that a healthy lifestyle can help decrease the risk of
developing AD [17].

The genetic factor is highly associated with age at onset.
Gene mutations are classified according to the age at onset
of AD into EOAD and LOAD [18]. Three main genes have
been demonstrated to be involved in EOAD including
PSENL1 on chromosome 14q, PSEN2 on chromosome 1q,
and APP on chromosome 21q. Recently, more than 270
mutations have been identified in these three genes.
Mutations in APP enhance AD pathogenesis by increasing
the production of AP, hence the formation of A plaques
[19]. Currently, approximately 50 mutations in the APP
gene have been identified and each mutation has a different

ISSN (Online) 2249-6084 (Print) 2250-1029

impact on the amyloidogenic pathway. PSEN1 gene,
which is the core component of the y-secretase complex,
leads to the production of AP fragments. Although 215
genetic mutations in the PSEN1 gene have been
discovered, only 50% of them are believed to cause EOAD
[20, 21]. Mutations of the PSEN1 gene lead to the rise in
AP 42/40 ratio. Studies have demonstrated that AB42 has a
higher ability to clump in the brain than AB40, hence
playing a key role in amyloidosis and neuronal damage
[21]. PSEN2 gene is similar to PSENL1 in the structure and
function however, PSEN2 mutations are very rare and
lesser involved in the production of amyloid peptide [22].
As mentioned earlier, LOAD represents the sporadic form
of AD. It has been thought that the APOE &4 allele is the
only risk factor for LOAD pathogenesis. Recent studies
discovered a number of other genes that could increase the
risk of LOAD. However, the APOE gene is the major
genetic risk factor for LOAD. APOE gene plays a key role
in inflammation control, transport of lipid, cholesterol
metabolism, neurogenesis, and synaptic function [23, 24].
APOE gene has three common alleles €2, €3, and 4. It has
been demonstrated that e4 enhances LOAD development
while €2 and €3 have an antagonizing effect. Studies
performed on humans and transgenic mice show that
APOE3 and APOE2 are more efficient to contribute to A
clearance than APOE4 [25]. Moreover, studies have shown
that the homozygotes pattern of APOE &4 increases the
levels of phosphorylated tau and total tau in AD patients
[24].

AD and diabetes mellitus type 2 (DMT2) are aging
disorders, but the actual link between them is not clear yet.
It has been thought that the relationship between AD and
DMT?2 is coincidental rather than being comorbid [26].
However, recent studies suggest that due to common
pathologic mechanisms including inflammation, insulin
resistance, and mitochondrial dysfunction, patients with
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DMT?2 are significantly at high risk to develop AD [27].
Another major component that links AD and DMT2 is
glycogen synthase kinase-33 (GSK-3B), which leads to
insulin resistance in DMT2 and tau hyperphosphorylation
in AD [28]. Moreover, studies performed on 524 AD
patients showed that 74 of these patients had diabetes.
Furthermore, studies suggest that high glucose levels are
considered a risk factor for developing dementia even in
non-diabetic individuals and that diabetic patients have a
chance to develop dementia twice more than normal people
[29].

Trisomy 21 is the main genetic feature that links Down
syndrome (DS) with AD. Since the APP gene is located on
chromosome 21, the additional copy of that gene leads to
the overproduction of AP proteins, which eventually forms
AP plaques. All individuals with DS above the age of 40
have shown AP plaques and tau tangles development.
Currently, studies show that more than 30% and 50% of
DS patients over the age of 50 and 60 respectively are
affected by AD [30, 31].

Various statistical studies were performed to indicate the
relationship between head traumas and AD. Results
suggested that head traumas may significantly increase the
risk of developing dementia and AD as a result of Ap
aggregation. Furthermore, studies found that males have a
higher risk of AD development than females as a side
effect of head trauma [32-34].

Age, gene mutations, and apolipoprotein E represent the
non-modifiable risk factors of AD, while recent studies
suggest that nutrients, food and beverages, and physical
and mental exercise could be significant modifiable factors
of AD [35]. Studies suggested that nutrients such as
vitamins, antioxidants, and polyunsaturated fatty acids
decrease the risk of developing AD. Furthermore, studies
showed that the consumption of some food and beverage
including fish, fruits, vegetables, and coffee decreases the
risk of AD development [36]. Also, it has been
demonstrated that nutrients including carbohydrates, fat,
vitamins, and antioxidants are modifiable factors of AD
[37]. As mentioned earlier, the risk of AD increases in
people with DMT2 [38]. Additionally, studies suggested
that the excess exposure of neurons to glucose enhances
protein glycation leading eventually to the development of
AD [39].

The effect of main fat types on cognitive aging varies. It
has been demonstrated that a high intake of
monounsaturated fatty acids reduces cognitive decline [40,
41]. Also, studies showed that a high intake of omega-3
polyunsaturated fatty acids slows Down cognitive decline
in the elderly with no signs of dementia [42, 43]. It has
been demonstrated that DHA, which is one of the main
forms of omega-3 polyunsaturated fatty acids, decreases
AP production in AD animal paradigms [44-46]. On the
other hand, a different study showed that DHA does not
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enhance cognitive and functional decline [47, 48]. Studies
proved that excess intake of saturated fatty acids could lead
to deterioration of cognitive functions [49]. Moreover, a
study of 1,449 individuals showed that mild intake of
saturated fatty acids is linked with an elevated risk of AD
and dementia [50]. It has been demonstrated that this
elevated risk results from trans fatty acid accumulation,
which leads to an increase in A production by enhancing
the amyloidogenic and reducing the non-amyloidogenic
processing of APP [51]. However, some studies denied that
there exists a relationship between high trans fatty acid
intake and cognitive decline [41].

It has been demonstrated that vitamin A along with B-
carotene could be the master molecules to prevent and/or
treat AD. Studies showed that these two molecules have
the potency to discourage the composition of both Ap
oligomers and fibrils [52]. In AD patients, decreased
concentrations of vitamin A and B-carotene in the serum
and plasma have been observed [53, 54]. However, no
study has demonstrated the role of vitamin A alone in AD
patients yet. Both in vivo and in vitro studies demonstrated
the role of vitamin C in reducing the composition of the AP
oligomer [55, 56]. In addition, many studies have indicated
that utilization of vitamin C together with vitamin E for a
3-year period or more contributes to reducing the
prevalence of AD [57]. Moreover, studies proved that
vitamin A, B-Carotene, and vitamin C are classified as
antioxidants and that they could prevent AD by reducing
oxidative stress [58]. It has been shown that high
homocysteine concentrations could increase the risk of
developing AD [59, 60]. Vitamins B including folic acid,
vitamin B6, and vitamin B12 are believed to decrease
homocysteine concentration [61].

It has been demonstrated that the ingestion of fruits,
vegetables, fish, and coffee could decrease AD incidence
[62-64]. However, it has been shown that tea and milk
consumption might influence cognition, but their effect on
AD is unclear [37].

It has been demonstrated that exercise enhances
neuroplasticity and maintains mental health. Many studies
have been performed to evaluate the effect of exercise on
AD patients [65]. Moreover, several studies have been
carried out on two groups of patients, physically exercising
and non-exercising. Results showed that physical exercise
could reduce brain atrophy, improve intellectual activity
and decrease neuropsychiatric symptoms. In addition, the
intensity level of the exercise may be an important factor
in mental improvement [66]. Another study has randomly
divided AD patients into two groups, the first group
undertaken computer rehabilitation programs three times a
week for three months while the other group was subjected
to a control intervention. Cognitive functions were tested
in three different time periods, pre-training, post-training,
and at the six-month follow-up. After that, memory,
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executive function, attention, and language skills improved
significantly in those patients who used the rehabilitation
program [65]. On the other hand, numerous studies failed
to prove the existence of any positive effect of exercise to
reduce the risk of dementia or to improve the mental ability
of the elderly [67].

A study containing 60 AD patients was carried out to
define the effect of various activities such as music,
exercise, and drawing on cognitive health and social skills.
Results showed that the group who undertaken musical
treatment were more alert and pleased and had a good
retrospect of last memories. Also, multiple studies suggest
that music is a simple and enjoyable way to use as a therapy
for AD patients [68].

MATERIALS AND METHODS

This study focuses on the awareness of Saudi society about
the factors that may affect the development of AD. Data
were collected through a solid questionnaire, which
consists of 11 questions including the participant’s age and
education, and whether he/she thinks that there exists a
relationship between several factors on the development
and/or progression of AD. The answers were based on a
four-point scale (strongly agree, agree, disagree, and
strongly disagree). The questionnaire was published
through awareness campaigns at shopping centers and
schools as well as emails and WhatsApp messages. 1,513
participants successfully filled in the questionnaire, 42.4%
of them aged 20-30 years, 19.4% aged 30-40 years, 15.3%
aged 10-20 years, 11.8% aged 40-50 years and 11.2% were
older than 50 years. 4.8% of the participants were holding
a doctorate degree, 62.9 were holding a bachelor's degree,
29.2% were intermediate or high school students, and 3.1%
were illiterates.

RESULTS AND DISCUSSION

AD is an irreversible, progressive, and incurable
disease. The global economic cost of the disease is massive
and was estimated to be 604 billion US dollars in
2010 [69]. AD has become the fourth most common cause
of death in developed countries with no effective treatment
[70]. Fortunately, studies approve that multiple factors
may inhibit and/or enhance the risk of developing AD. Due
to the elevated incidence of this disease in Saudi Arabia,
this study was conducted to assess public awareness about
these factors.

Community awareness about the relationship between AD
and age

The first question that was conducted in the survey was
whether the participant thinks that there is a relationship
between AD and age. The data shows that the majority of
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the participants, approximately 62.4% (943 individuals),
believe that AD is an age-related disorder. However, a high
percentage of the participants, approximately 37.6% (491
individuals), do not believe that there exists a relationship
between AD and age. Moreover, 5.2% of this group (79
individuals) strongly disagree with that statement (Figure
3).

The response of participants regarding the
relationship between AD and age
700

600
500
400
300
200
100

. H
Strongly Agree Disagree Strongly
Agree disagree
Figure 3. The response of participants regarding the
relationship between AD and age

Community awareness about the relationship between
Alzheimer's disease and genetic factors

The second question in the questionnaire assesses the
number of people who think that AD is a hereditary
disorder. The results of this question showed that 10.2%
(155 individuals) coincide that AD is a genetic disorder.
Moreover, 38.3% of this group (579 individuals) believe
there is a link between genetic factors and AD. On the other
hand, 43.5% (658 individuals) do not think that AD is a
genetic disorder. Furthermore, there is a proportion of 8%
(121 individuals) who strongly disagree with this idea
(Figure 2).

The response of participants regarding the
relationship between genetic factors and AD
development
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Figure 4. The response of participants regarding the
relationship between genetic factors and AD
development
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Community awareness about the relationship between
Alzheimer's disease and diabetes mellitus

The next question in the questionnaire emphasizes the
awareness of the relationship between AD and diabetes
mellitus. According to the data, a significant percentage of
the participants, approximately 57.1% (864 individuals),
believe that there is no relationship between Alzheimer's
disease and diabetes mellitus. Also, 8.4% (127 individuals)
strongly disagree with that hypothesis. On the other hand,
30.9% (467 individuals) think that there might exist a
relationship between the two disorders. Lastly, 3.6% (57
individuals) strongly believe in this relationship,
representing the lowest percentage (Figure 5).

The response of participants regarding the
relationship between diabetes mellitus and AD
development
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Figure 5. The response of participants regarding the

relationship between diabetes mellitus and AD
development

Community awareness about the relationship between
Alzheimer's disease and Down syndrome

The following question in the questionnaire weights the
awareness about the relationship between AD and Down
syndrome. As shown in the graph below, most individuals
do not think that there is a link between AD and Down
syndrome, which represents 67% (1025 individuals) of the
total group. Moreover, 15.9% (241 individuals) strongly
disagree with that relationship. There was still a group that
weighs approximately 14.1% (214 individuals), who
believe in the existence of this link and a minority, 2.2%
(33 individuals), who strongly consider that relationship
(Figure 6).
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The response of participants regarding the
relationship between Down syndrom and AD
development
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Figure 6. The response of participants regarding the
relationship between Down syndrome and AD
development

Community awareness about the relationship between
Alzheimer's disease and head trauma

The next question stresses the relationship between AD
and head traumas. Results show that 50.6% (766
individuals) believe that head trauma may cause AD.
Moreover, 16.8% (254 individuals) strongly agree with
that hypothesis. However, 29.3% and 3.2% of the
participants (a total of 493 individuals) do not believe that
head trauma may lead to AD (Figure 7).

The response of participants regarding the
relationship between head trauma and
AD development
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Figure 7. The response of participants regarding the
relationship between head trauma and
AD development

Community awareness about the relationship between
Alzheimer's disease and diet

The subsequent question highlights the relationship
between AD and diet. The graph shows that a large number
believe that the type of diet may be linked to AD, which
represents 46.2% (699 individuals). Also, 18.3% (277
individuals) strongly agree with this idea. On the other
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hand, 30.4% (460 individuals) do not believe in the
existence of a link between diet and AD. Moreover, 5.1%
(77 individuals) strongly disagree with that (Figure 8).

The response of participants regarding the
relationship between diet and AD development

below, about 48.4% and 44.9% (a total of 1,411
individuals) believe that mental exercise may reduce the
chances of developing AD. On the opposite side, a very
small percentage, 5.9% (89 individuals), do not believe that
mental exercises can minimize AD development. Also, the
minority, about 0.9% (13 individuals), totally refuse the
connection between AD and mental exercises (Figure 10).

800
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600 The response of participants regarding the
500 relationship between mental exercise and AD
400 development
300 300
200 I 700
100 600
0 L 500
Strongly Agree Disagree Strongly 400
Agree disagree
300
Figure 8. The response of participants regarding the 200
relationship between diet and AD development 100 m
0 —
i . . Strongly Agree Disagree Strongly
Community awareness about the relationship between Agree disagree

Alzheimer's disease and physical exercise

The latter question focuses on the relationship between AD
and physical exercise. As shown in the figure below, there
is a huge proportion, 53.4% (808 individuals), who think
that there is a link between physical exercise and AD.
Additionally, 35.4% (536 individuals) strongly believe in
this linkage. Nevertheless, 9.7% (147 individuals) do not
think that there is a link between AD and physical exercise.
Also, 1.5% (22 individuals) strongly disagree with that
statement (Figure 9).

The response of participants regarding the
relationship between physical exercise and
AD development

Figure 10. The response of participants regarding the
relationship between mental exercise and AD
development

Community awareness about the relationship between
Alzheimer's disease and music

The last question focuses on the relationship between AD
and music. As shown in the following graph, half the
participants, 50.2% (760 individuals), do not think that
music is a factor that can help Alzheimer's sufferers. Also.
19.9% (301 individuals) believe that there is no effect of
music on Alzheimer's sufferers [71-75]. On the other side,
24.7% (374 individuals) think that music might help AD
patients. Finally, 5.2% (78 individuals) strongly believe

900 that music would aid AD patients (Figure 11).
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Figure 9. The response of participants regarding the 300
relationship between physical exercise and AD 200
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Alzheimer's disease and mental exercise
The following question concentrates on the relationship
between AD and mental exercise. According to the data

Figure 11. The response of participants regarding the
relationship between music and AD development
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Over the past century, the aging of our population (the
proportion of people aged > 65 years) in industrialized
countries has exceeded that of the population as a whole. It
is predicted that in future generations, the proportion of the
elderly population will double, and so the proportion will
suffer from neurodegenerative disorders [76]. The
diagnosis of AD requires significant and costly health care.
In addition, it causes the shortens of human life span [77].
This study aimed to measure peoples’ knowledge about the
relationship between AD and lifestyle and other medical
conditions. Additionally, the study aimed to perform an
awareness campaign to educate the public about AD
prevention methods in order to reduce the incidence of the
disease.

According to our data, about 62.4% believe that age is
strongly related to AD, which reflects good awareness
about this factor among the Saudi community. On the other
hand, only 15.7% believe that age is a major risk factor for
AD in an awareness statistical study that was performed in
Tianjin, China [78]. As explained earlier, AD incidence
increases with age and older people have a higher chance
to develop AD. LOAD cases have a higher prevalence than
EOAD, which shows the important role of age in AD
development [79].

Our results show that 51.5% of the Saudi society has no
knowledge about the relationship between genetic factors
and AD development. In contrast, 51.3% of the U.S
population aware that genetics is an important factor for
the development of AD [80]. This demonstrates that there
is a gap of knowledge about this risk factor and further
educational campaigns are required. It has been
demonstrated that EOAD is enhanced by genetic factors
rather than age. Studies identified genetics as a key
perceived risk factor in AD development [81].

According to our data, the awareness of Saudi society
about the effect of diabetes mellitus on AD development is
generally poor, where 65.5% had no idea about the linkage.
A similar study among community residents in Tianjin,
China reported that only 12.9% thought that diabetes
mellitus is an important factor for the development of AD,
which shows that there exists a lack of knowledge about
AD risk factors. A study was conducted in the United
States on 824 older people over the course of 9 years, 127
of whom had diabetes mellitus. Within five years of
observation, 151 people were diagnosed with AD.
Individuals with diabetes mellitus had a 65% higher risk of
AD than non-diabetic patients [82]. While diabetes
Mellitus's role in the development of AD has been
reported, some studies have noticed no association
between the two conditions.

Only 16.4% thought that there is a relationship between
Down syndrome and AD, indicating weak public
knowledge in the Saudi community. Down syndrome
autopsy studies observed that during the age of 40, most of
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the patients develop specific hallmarks of AD including -
amyloid plaques and neurofibrillary tangles. This indicates
that Down syndrome patients have a higher risk to develop
AD [4].

Amongst the Saudi community, 67.4% aware that head
trauma is one of the most common risk factors to the
development of AD. On the other hand, only 33.6% of the
Korean society believe that head trauma is a risk factor for
AD development [83]. However, head traumas should not
cause panic in the community as not all brain injuries lead
to AD, but it is another risk factor that cannot be applied to
all AD cases.

In Saudi society, 64.5% believe that diet has a linkage to
AD development, which is a fairly good proportion.
However, the population of the U.S has greater awareness,
where 87.8% of the population believe that diet has a good
effect on AD. Increased awareness could be due to recent
studies that state that there is a strong relationship between
diet and AD development [37]. One study has proved that
a higher Mediterranean diet is closely linked to reducing
the risk of AD [84, 85]. Other studies have also reported
that those individuals who take cholesterol-lowering drugs
have a lower risk of AD development when compared to
those who do not [86]. On the other hand, there are several
studies that show no association between AD and nutrients.
For example, an exploratory study stated that there is no
association between food that increases blood glucose and
the risk of AD development [87]. Another study was
conducted on 980 individuals, who had been taking
vitamin C and vitamin E for four years, to determine the
effect of both vitamins on the incidence of AD. The results
showed that the rate of incidence of the disease did not
change [88].

The influence of mental exercises on AD is a well-known
fact in the Saudi community. A very high percentage of
individuals, 93.3%, believe that mental exercises may
reduce the risk of the development of AD, while 88.8%
believe that physical exercises have also a positive impact
on AD. Similarly, statistical studies applied to the US
population about the positive impact of mental and
physical activity on AD patients show that 61.4% and
40.6%, respectively, believe that this relationship
exists. This awareness could be due to the high number of
studies that confirm the role of physical and mental
exercises in reducing cognitive decline and AD
development [67, 89]. However, a review stated that these
studies are not sufficient as they lack some information
such as duration and number of sessions, which are
important criteria for evaluation [90].

Our study demonstrated that 50.2% of the Saudi
community are aware of the positive effect of music on AD
patients. This might be a result of various studies that show
that music is effective in improving cognitive function in
AD patients. No study has targeted public awareness of the
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role of Down syndrome and music in AD. It is worth noting
that our study is the first in Saudi Arabia to deal with
people's awareness about certain factors such as Down
syndrome and music. Results obtained from this study
support a call for more public awareness campaigns about
AD risk and preventive factors. Moreover, the study
encourages Saudi society to start a healthy lifestyle and
work to improve the modifiable risk factors of
AD. Therefore, we advise health institutions to perform
campaigns to educate the public about AD prevention
methods in order to reduce the incidence of the disease and
encourage people to undergo early AD screening tests in
order to be able to reduce the symptoms of the disease by
changing daily life habits.

CONCLUSION

Outcomes of our study showed the importance of
spreading awareness among the Saudi society and how
small daily life habits may increase or decrease the chance
to develop AD. Therefore, we anticipate positive feedback
from society, hospitals, and organizations by launching
awareness campaigns in schools, shopping, and medical
centers, about AD prevention methods and risk factors.
Hopefully, this study encourages the public to start a
healthy lifestyle and work to improve the modifiable risk
factors of AD and help to reduce the incidence and/or the
symptoms of AD.
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