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ABSTRACT
To assess the risk factors associated with Alzheimer's disease (AD) in Saudi Arabia and to raise the awareness of
healthcare providers about AD underlying neuropathological mechanisms and the differences in lifestyle risk factors,
thus ensuring a better life quality for the Saudi population. A cross-sectional study, a questionnaire was designed,
including inquiries on socio-demographic data and vascular risk factors including type 2 diabetes mellitus then sent to
the health education administration of Saudi Alzheimer's Disease Association to collect data. A total sample of 309
patients were selected by systematic random sample. The prevalence of main risk factors in our sample were urban
residence (77.35%), unemployment (69.9%), illiteracy (60.8%), hypertension (60%), being female (59.2%), low
economic status (49.84%), diabetes (36.6%), followed by history of stroke (30.1%) and dyslipidemia (28.2%). The
current analysis highlights the main risk factors for AD in Saudi Arabia to be taken into consideration when searching
for solutions to control AD. This study highlights the urgent need for implementing a national program to address the
modifiable risk factors at the community level, strengthening the role of geriatric medicine to support these high-risk
groups and evaluate them regularly to impact their life quality positively.
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INTRODUCTION

In recent years, the elderly population has grown at an accelerated pace due to increased life expectancy.
This is often linked to the increase in the number of age-related diseases and increasing the need for
healthcare services and social security [1]. In Saudi Arabia, the age of the population is shifting toward the
elderly. In 2016, the number of people over 60 years of age was 1.3 million (6.5 %), and by 2050, this age
group will exceed 10 million, representing 25% of the total population [2].

Alzheimer's disease is a progressive neurodegenerative age-related disease and the most dominant form
of dementia, accounting for 60-80% of dementia cases, and ranking as the 6th highest cause of death. AD
is characterized by amyloid-f peptide (AB) accumulation, produced through an altered cleavage of
amyloid precursor protein (APP), the formation of neurofibrillary tangles, and synaptic and neuronal loss
[3].

AD presents with the characteristic features of memory problems, challenges with learning and problem
solving, language, swallowing, and walking difficulties, which often leads to interference with activities of
daily living and other cognitive impairments. [4].

The latest World Alzheimer Report estimated that 46.8 million people worldwide are having dementia in
2015, and this number will double every 2 decades, reaching 74.7 million in 2030 and 131.5 million in
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2050. These new estimates are 12-13% higher than those made for the World Alzheimer Report 2009.
The regional estimates of dementia prevalence in people aged 60 years and over a range from 4.6% in
Central Europe to 8.7% in North Africa and the Middle East [5].

AD has multi-factorial etiology. Many risk factors are involved in its incidence and progression, some of
these are modifiable, and others are not. Numerous studies have reported a range of individual and
environmental factors such as age, sex, education, socio-economic status, family history, and chronic
disease (hypertension, diabetes mellitus, and depression) might be related to the risk of AD [6].
Alzheimer's disease has a relevant social and economic impact according to the evolutionary phase of the
pathology, corresponding to medical costs, attention provided, training of caregivers, among others,
placing a tremendous medical and fiscal burden on society [7].

The rising number of persons with AD and the lack of effective treatments highlight the urgency for risk
factors to be better understood, while the studies conducted to investigate the risk factors of Alzheimer's
disease in Arab countries and the Gulf region are still lacking. This issue is relevant for the
implementation of preventive services at the population level, as even modest decreases in the
prevalence of cognitive impairment in older populations might yield relevant reductions of the
considerable healthcare and social costs. Indeed, it has been reported that careful control of vascular risk
factors can postpone the onset or even reverse disease progression [8].

Therefore, a crucial step in the effective management of AD is to raise the awareness of healthcare
providers about AD underlying neuropathological mechanisms and the differences in lifestyle risk factors
and thus to ensure a better life quality for the Saudi population. To this aim, this cross-sectional study has
been undertaken to investigate risk factors associated with AD in Saudi Arabia.

MATERIAL AND METHODS

Ethical considerations

Study protocols and instruments were institutionally approved bythe institutional review board at Hai'l
University medical college.

Study area, design and population

A descriptive cross-sectional study was conducted from January 2019 to February 2019 among
Alzheimer's disease patients registered at Saudi Alzheimer's Disease Association.

Sampling method & sample size

Systematic random sampling was proposed for this study. The estimated sample size for this study was
323 participants using Raosoft online sample size calculator at C.1. of 95%.

Data collection and study instrument

An electronic questionnaire was used to collect the data from the patients’ fileselected by systematic
random sample. The first section of the questionnaire captured socio-demographic characteristics of
Alzheimer patients, including age, gender, residence, marital status, level of education, occupation, and
economic status. The second section captured risk factors, including diabetes mellitus, hypertension,
dyslipidemia, history of stroke, smoking, and family history of AD.

Statistical analysis

Data were represented in terms of frequencies (number of patients) and valid percentages for categorical
variables. IBM Statistical Package for the Social Science (SPSS version 21) for Microsoft Windows was
used to perform all statistical calculations. During data collection, Confidentiality of information was
maintained. Moreover, their identity was not collected, so their information could never be matched to
their responses.

RESULTS

The study included 309 Alzheimer's disease. There were 18 patients (5.83%) aged less than 60, 85
patients (27.51%) aged 60-74, 109 patients (32.28%) aged 75-84, and 97 patients (31.39%) aged 85 or
over. There were more slightly female (59.22%) than male. More than two-thirds of the patients
(77.35%) were from urban areas. One hundred sixty-one patients (52.1%) were married, while 14
patients (40.78%), 18 patients (40.78%), and 116 patients (37.54%) were single, divorced, and widowed,
respectively. More than half of the patients (60.84%) were illiterate, and only 15 patients (4.85%) went to
college. While 50 (16.18%), 25 (8.09%), and 31 (10.03%) of the patients had attended primary,
preparatory, and secondary school, respectively. Approximately two-thirds of the patients were
unemployed, while 75 patients (24.27%) were retired, and only 18 (5.83%) were employed. About half of
the patients (49.84%) had low economic status, while only 4.21% of patients had excellent status. (Table
1)
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Around one-third of the patients (36.57%) had diabetes mellitus, mostly type 2. Only 16 patients (5.18%)
were smokers. Approximately half of the patients had been diagnosed with hypertension. 87 (28.16%)
patients had dyslipidemia. About one-third of the patients (30.1%) had a history of stroke, either ischemic
or hemorrhagic. Around one-third (9.1%) of the patients had a family history of AD. Tables 2.

ABR Vol 11 [3] May 2020

Characteristics N (%)

Age (years)

<60 18 (5.83%)
65-74 85 (27.51%)
75-84 109 (35.28%)

> 85 97 (31.39%)

Gender

Male 126 (40.78%)

Female 183 (59.22%)

Residence

Urban 239 (77.35%)

Rural 70 (22.65%)

Marital status

Married 161 (52.10%)

Widowed 116 (37.54%)

Divorced 18 (5.83%)

Single 14 (4.53%)

Level of Education

Illiterate

188 (60.84%)

Primary School 50 (16.18%)
Preparatory School | 25 (8.09%)
Secondary School 31(10.03%)
College Completed 15 (4.85%)
Occupation

Employed 18 (5.83%)
Retired 75 (24.27%)
Unemployed 216 (69.90%)
Economic status

Excellent 13 (4.21%)
Average 142 (45.95%)
Low 154 (49.84%)

Factor N (%)
Hypertension

Yes 173 (55.99%)
No 136 (44.01%)
Diabetes

Yes 113 (36.57%)
No 196 (63.43%)
Type of diabetes

Type 1 13 (11.50%)
Type 2 100 (88.50%)
Duration of diabetes

<5 years 5(4.42%)
6-10 years 54 (47.79%)
>10 years 54 (47.79%)
Treatment for diabetes

Insulin 54 (47.79%)
Oral hypoglycemic drugs | 52 (46.02%)
Diet 7 (6.19%)
Glycemic control

Yes 64 (20.71%)
No 245 (79.29%)
Dyslipidemia

145|Page

Table 1: Socio-demographic characteristics of the patients

Table 2: Prevalence of relevant AD risk factors
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Yes 87 (28.16%)
No 222 (71.84%)
History of Stroke

Yes 93 (30.10%)
No 216 (69.90%)
Smoking

Yes 16 (5.18%)
No 293 (94.82%)
Family history of AD

Yes 28 (9.06%)
No 281 (90.94%)
Duration of AD

<1 Years 81 (26.21%)
1-3 Years 107 (34.63%)
4-6 Years 89 (28.80%)
>6 Years 32 (10.36%)

DISCUSSION

Emerging evidence has reported that several medical, environmental, and lifestyle risk factors implicated
in AD development are modifiable. So, increasing attention is directed to the interplay of AD with
comorbidities such as diabetes and hypertension, as well as socio-behavioral risk factors as educational
attainment [9]. Until disease-modifying treatment becomes available, risk reduction interventions could
drastically reduce the future burden of AD at the population level.

In the light of scarce data regarding AD risk factors in medical literature for the gulf area and Arab region,
we aimed in our current study to throw light on risk factors associated with AD in Saudi Arabia.

Older age is strongly associated with AD in all studies, and similar associations have been reported
globally, with the vast majority of people with Alzheimer's dementia being age 65 or older, as well disease
probability is doubled every five years over the age of 65 [10]. In agreement, the present study revealed
that the highest prevalence, about two-thirds of the patients, were among those aged 75 and over.

The current study demonstrated that women were more likely to have AD compared with their male
counterparts in this sample, as 59.2% of the patients were female. Consistently, it was reported that
dementia and AD frequencies were higher in women in Lebanon and Turkey [11, 12]. This could be
related to various factors, including menopause transition, differences in cognitive reserve, resilience, as
well as genetics (apolipoprotein €4), and functional and structural brain changes. It is also pointed out
that women have a higher risk of having comorbidities due to a longer lifespan, like coronary heart
disease, depression, and myocardial infarction, which are all risk factors for cognitive decline or
impairment [13, 14].

The current study found that 77.4% of the patients were urban residents. In the published literature, the
association between urbanization levels and AD risk is still inconclusive. The presence of green,
environmental layout and complexity, levels of traffic and noise can act as a source of brain training and
possibly contribute to cognitive resilience in older age; however, environmental stimulation can cause
cognitive overload depending on the relationship between levels of stimulation and the individuals'
cognitive and physical functionality [15].

There is an independent and substantial association between marital status in mid-life and cognitive
function later in life, it was reported that the risk of developing Alzheimer's disease is twice in people
without a partner compared with people living with a partner [16]. In parallel, the present report
revealed that 47.9% of patients had disturbed marital life or singles.

Of note, certain protective behavioral factors may promote resiliency against the development of
age-related neuropathological changes in the brain. A wealth of epidemiologic studies suggested that
lifetime exposures, including educational and occupational attainment, and leisure activities in late life,
can increase cognitive reserve and protect against AD [17].

It is widely documented that having a lower level of education was also recognized as one of the most
established risks for dementia and AD [18]. Similarly, the current study reported that 60.8% and 69.9% of
the investigated AD patients were illiterate and unemployed, respectively.

These observations could be based on two primary possible explanations. Firstly, the cognitive reserve
hypothesis postulates that people with a higher cognitive reserve can tolerate more neurodegenerative
pathology and maintain brain function for longer than people with a low reserve before the damage
manifests clinically as dementia. Secondly, people with higher education have a more favorable
environment, including a healthier lifestyle, better compliance to treatment and better access to
healthcare leading to less cognitive decline and dementia [17, 19].
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Therefore, lifestyle interventions at all stages, even in late life, are highly appreciated, in order to impart
cognitive reserve and slow age-related cognitive decline for prolonged healthy aging.

As indicated by the current study, AD was more prevalent among those of lower income (49.8%). In
parallel, the association between low socio-economic status and AD is widely documented in the
literature. They attributed this finding to poor access to health care services, unhealthy diet or lifestyle,
low education, and increased physiological stress that can contribute to higher blood pressure and
depression [20].

Hypertension is a significant global and national health challenge due to its high prevalence. At the
national, the prevalence of hypertension and prehypertension is significantly increased due to economic
development, acceleration of population aging, as well as modifications in lifestyle and traditional dietary
habits. According to 2010 estimates, hypertension was classified as the leading risk factor for death in
Saudi Arabia. The most recent report presented a prevalence of 31.4% for hypertension among the Saudi
population [21].

Growing evidence has demonstrated that hypertension is a significant contributor to the pathogenesis of
AD. Multiple mechanisms have been explained. Hypertension alters the structure and molecular
composition of cerebral blood vessels and disrupts the homeostatic mechanisms that ensure adequate
blood supply to the brain. Thus, damage to the cerebral vasculature compromises oxygen and glucose
delivery for proper neuronal function, as well as the removal of metabolic waste and toxic proteins,
rendering the brain more vulnerable to ischemic injury, white matter disease, and to the development of
neurodegenerative pathologies [22].

The present study revealed an alarming finding; hypertension was a highly notable risk factor in this
study as it found in 60% of our patients, which is compatible with the findings of another study
underscored on the Arab population living in Wadi Ara and reported higher odds of AD associated with
hypertension [23].

DM is a metabolic disease characterized by elevated level of blood glucose as a result of insulin secretion
defect, insulin action defect or possibly both. T2DM accounts for up to 90% of total diabetes incidence and
has become a significant health problem globally. Saudi Arabia was reported to rank the second in the
Middle East and the seventh worldwide in terms of diabetes rate. It is estimated that around 7 million of
the population are diabetic and almost around three million have pre-diabetes [24].

Like AD, T2DM is also considered as a degenerative metabolic disease that occurs in later age and is
associated with the gradual loss of insulin-secreting pancreatic beta-cells. The deposition of islet amyloid
polypeptide (known as amylin) within beta-cells of the pancreas is considered as a major contributor in
pathogenesis of T2DM. Also, it has been envisaged that AD may be a type of 'brain diabetes' or 'type 3
diabetes' resulting from both insulin deficiency and insulin resistance in the brain. Moreover, T2DM
results in chronic cerebral hypoperfusion leading to neuro-glial dysfunction and degeneration, as well,
individuals with T2DM are at increased risk of suffering transient ischemic attacks that, although often
silent, can lead to severe consequences in the long-term, including dementia.; posing the question as to
whether one leads to the other in aged individuals [25].

A notable portion of the AD patients investigated in our analysis (36.6%) were T2DM. These findings
should not be surprising given that a growing health issue of T2ZDM among the Saudi population.

Several meta-analysis studies from published literature have estimated an aggregated relative risk of
approximately 1.5 linking T2DM with AD, and the relative risk increases considerably by the presence of
hypertension, smoking and APOE4 positivity [26, 27]. On the other hand, there is a clear discrepancy
between epidemiological results and neuropathological autopsy findings in linking AD with type 2
diabetes and concluded that type 2 diabetes does not promote AD pathology in the brain and instead
vascular pathologies in the brain are more commonly associated with type 2 diabetes [26, 28].

T2DM is a preventable disease that is influenced by several modifiable risk factors such as obesity, active
smoking, physical inactivity, and unhealthy diet. Therefore, there is an urgent need for an effective public
health multidisciplinary approach to reduce and control the modifiable risk factors for T2DM.

As hypertension and diabetes mellitus are huge clinical and public health burden in the Kingdom of Saudi
Arabia, healthcare professionals must be aware of these risk factor associated with AD, and direct
community awareness campaigns for increasing individual's knowledge of risk factors for AD among the
Saudi population.

Herein, 30.1% of the patients had a history of stroke. In line with our observation, stroke was recorded as
a relevant contributor to cognitive decline and the development of dementia [19].

The relationship between hyperlipidemia and cognition is very complex, controversial, and still need
more elucidate [29]. In the current report, 28.2% of our patients had dyslipidemia.
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A meta-analysis study stated that smoking is a significant risk factor for AD [30]. However, as smoking is
less of an issue in KSA than in other parts of the world, herein, only 5.2% of AD patients were smokers.
Only 9.1% of the patients had a family history of AD. It was reported that a family history of Alzheimer's is
not necessary for an individual to develop the disease. However, individuals who have a first-degree
relative with AD are more likely to develop the disease than those who do not have [10].

CONCLUSION

In sum, the current work provides novel findings about the prevalence of primary risk factors in Saudi AD
patients. It is undoubtedly vital for health caregivers to reconsider the role of cardiovascular and socio-
economic risk factors in the oldest subjects. Since there is no effective treatment for this disease today,
prevention and lifestyle modification are critical. A multidisciplinary approach is required with great
emphasis laid on advocating a healthy diet, exercise, multiple mental activities, active lifestyles, and
weight control.

Also, it is recommended to regularly review and follow up older patients with cardiovascular risk factors,
like hypertension and diabetes, especially those with low socio-economic status, through an organized
system of healthcare delivery.
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ABSTRACT
To assess the risk factors associated with Alzheimer's disease (AD) in Saudi Arabia and to raise the awareness of
healthcare providers about AD underlying neuropathological mechanisms and the differences in lifestyle risk factors,
thus ensuring a better life quality for the Saudi population. A cross-sectional study, a questionnaire was designed,
including inquiries on socio-demographic data and vascular risk factors including type 2 diabetes mellitus then sent to
the health education administration of Saudi Alzheimer's Disease Association to collect data. A total sample of 309
patients were selected by systematic random sample. The prevalence of main risk factors in our sample were urban
residence (77.35%), unemployment (69.9%), illiteracy (60.8%), hypertension (60%), being female (59.2%), low
economic status (49.84%), diabetes (36.6%), followed by history of stroke (30.1%) and dyslipidemia (28.2%). The
current analysis highlights the main risk factors for AD in Saudi Arabia to be taken into consideration when searching
for solutions to control AD. This study highlights the urgent need for implementing a national program to address the
modifiable risk factors at the community level, strengthening the role of geriatric medicine to support these high-risk
groups and evaluate them regularly to impact their life quality positively.
Keywords: Alzheimer, Alzheimer's disease, risk factors, Dementia, Saudi Arabia.
Abbreviations: AD: Alzheimer's disease; T2DM: type 2 diabetes mellitus.
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INTRODUCTION

In recent years, the elderly population has grown at an accelerated pace due to increased life expectancy.
This is often linked to the increase in the number of age-related diseases and increasing the need for
healthcare services and social security [1]. In Saudi Arabia, the age of the population is shifting toward the
elderly. In 2016, the number of people over 60 years of age was 1.3 million (6.5 %), and by 2050, this age
group will exceed 10 million, representing 25% of the total population [2].

Alzheimer's disease is a progressive neurodegenerative age-related disease and the most dominant form
of dementia, accounting for 60-80% of dementia cases, and ranking as the 6th highest cause of death. AD
is characterized by amyloid-f peptide (AB) accumulation, produced through an altered cleavage of
amyloid precursor protein (APP), the formation of neurofibrillary tangles, and synaptic and neuronal loss
[3].

AD presents with the characteristic features of memory problems, challenges with learning and problem
solving, language, swallowing, and walking difficulties, which often leads to interference with activities of
daily living and other cognitive impairments. [4].

The latest World Alzheimer Report estimated that 46.8 million people worldwide are having dementia in
2015, and this number will double every 2 decades, reaching 74.7 million in 2030 and 131.5 million in
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2050. These new estimates are 12-13% higher than those made for the World Alzheimer Report 2009.
The regional estimates of dementia prevalence in people aged 60 years and over a range from 4.6% in
Central Europe to 8.7% in North Africa and the Middle East [5].

AD has multi-factorial etiology. Many risk factors are involved in its incidence and progression, some of
these are modifiable, and others are not. Numerous studies have reported a range of individual and
environmental factors such as age, sex, education, socio-economic status, family history, and chronic
disease (hypertension, diabetes mellitus, and depression) might be related to the risk of AD [6].
Alzheimer's disease has a relevant social and economic impact according to the evolutionary phase of the
pathology, corresponding to medical costs, attention provided, training of caregivers, among others,
placing a tremendous medical and fiscal burden on society [7].

The rising number of persons with AD and the lack of effective treatments highlight the urgency for risk
factors to be better understood, while the studies conducted to investigate the risk factors of Alzheimer's
disease in Arab countries and the Gulf region are still lacking. This issue is relevant for the
implementation of preventive services at the population level, as even modest decreases in the
prevalence of cognitive impairment in older populations might yield relevant reductions of the
considerable healthcare and social costs. Indeed, it has been reported that careful control of vascular risk
factors can postpone the onset or even reverse disease progression [8].

Therefore, a crucial step in the effective management of AD is to raise the awareness of healthcare
providers about AD underlying neuropathological mechanisms and the differences in lifestyle risk factors
and thus to ensure a better life quality for the Saudi population. To this aim, this cross-sectional study has
been undertaken to investigate risk factors associated with AD in Saudi Arabia.

MATERIAL AND METHODS

Ethical considerations

Study protocols and instruments were institutionally approved bythe institutional review board at Hai'l
University medical college.

Study area, design and population

A descriptive cross-sectional study was conducted from January 2019 to February 2019 among
Alzheimer's disease patients registered at Saudi Alzheimer's Disease Association.

Sampling method & sample size

Systematic random sampling was proposed for this study. The estimated sample size for this study was
323 participants using Raosoft online sample size calculator at C.1. of 95%.

Data collection and study instrument

An electronic questionnaire was used to collect the data from the patients’ fileselected by systematic
random sample. The first section of the questionnaire captured socio-demographic characteristics of
Alzheimer patients, including age, gender, residence, marital status, level of education, occupation, and
economic status. The second section captured risk factors, including diabetes mellitus, hypertension,
dyslipidemia, history of stroke, smoking, and family history of AD.

Statistical analysis

Data were represented in terms of frequencies (number of patients) and valid percentages for categorical
variables. IBM Statistical Package for the Social Science (SPSS version 21) for Microsoft Windows was
used to perform all statistical calculations. During data collection, Confidentiality of information was
maintained. Moreover, their identity was not collected, so their information could never be matched to
their responses.

RESULTS

The study included 309 Alzheimer's disease. There were 18 patients (5.83%) aged less than 60, 85
patients (27.51%) aged 60-74, 109 patients (32.28%) aged 75-84, and 97 patients (31.39%) aged 85 or
over. There were more slightly female (59.22%) than male. More than two-thirds of the patients
(77.35%) were from urban areas. One hundred sixty-one patients (52.1%) were married, while 14
patients (40.78%), 18 patients (40.78%), and 116 patients (37.54%) were single, divorced, and widowed,
respectively. More than half of the patients (60.84%) were illiterate, and only 15 patients (4.85%) went to
college. While 50 (16.18%), 25 (8.09%), and 31 (10.03%) of the patients had attended primary,
preparatory, and secondary school, respectively. Approximately two-thirds of the patients were
unemployed, while 75 patients (24.27%) were retired, and only 18 (5.83%) were employed. About half of
the patients (49.84%) had low economic status, while only 4.21% of patients had excellent status. (Table
1)
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Around one-third of the patients (36.57%) had diabetes mellitus, mostly type 2. Only 16 patients (5.18%)
were smokers. Approximately half of the patients had been diagnosed with hypertension. 87 (28.16%)
patients had dyslipidemia. About one-third of the patients (30.1%) had a history of stroke, either ischemic
or hemorrhagic. Around one-third (9.1%) of the patients had a family history of AD. Tables 2.

ABR Vol 11 [3] May 2020

Characteristics N (%)

Age (years)

<60 18 (5.83%)
65-74 85 (27.51%)
75-84 109 (35.28%)

> 85 97 (31.39%)

Gender

Male 126 (40.78%)

Female 183 (59.22%)

Residence

Urban 239 (77.35%)

Rural 70 (22.65%)

Marital status

Married 161 (52.10%)

Widowed 116 (37.54%)

Divorced 18 (5.83%)

Single 14 (4.53%)

Level of Education

Illiterate

188 (60.84%)

Primary School 50 (16.18%)
Preparatory School | 25 (8.09%)
Secondary School 31(10.03%)
College Completed 15 (4.85%)
Occupation

Employed 18 (5.83%)
Retired 75 (24.27%)
Unemployed 216 (69.90%)
Economic status

Excellent 13 (4.21%)
Average 142 (45.95%)
Low 154 (49.84%)

Factor N (%)
Hypertension

Yes 173 (55.99%)
No 136 (44.01%)
Diabetes

Yes 113 (36.57%)
No 196 (63.43%)
Type of diabetes

Type 1 13 (11.50%)
Type 2 100 (88.50%)
Duration of diabetes

<5 years 5(4.42%)
6-10 years 54 (47.79%)
>10 years 54 (47.79%)
Treatment for diabetes

Insulin 54 (47.79%)
Oral hypoglycemic drugs | 52 (46.02%)
Diet 7 (6.19%)
Glycemic control

Yes 64 (20.71%)
No 245 (79.29%)
Dyslipidemia
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Table 1: Socio-demographic characteristics of the patients

Table 2: Prevalence of relevant AD risk factors
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Yes 87 (28.16%)
No 222 (71.84%)
History of Stroke

Yes 93 (30.10%)
No 216 (69.90%)
Smoking

Yes 16 (5.18%)
No 293 (94.82%)
Family history of AD

Yes 28 (9.06%)
No 281 (90.94%)
Duration of AD

<1 Years 81 (26.21%)
1-3 Years 107 (34.63%)
4-6 Years 89 (28.80%)
>6 Years 32 (10.36%)

DISCUSSION

Emerging evidence has reported that several medical, environmental, and lifestyle risk factors implicated
in AD development are modifiable. So, increasing attention is directed to the interplay of AD with
comorbidities such as diabetes and hypertension, as well as socio-behavioral risk factors as educational
attainment [9]. Until disease-modifying treatment becomes available, risk reduction interventions could
drastically reduce the future burden of AD at the population level.

In the light of scarce data regarding AD risk factors in medical literature for the gulf area and Arab region,
we aimed in our current study to throw light on risk factors associated with AD in Saudi Arabia.

Older age is strongly associated with AD in all studies, and similar associations have been reported
globally, with the vast majority of people with Alzheimer's dementia being age 65 or older, as well disease
probability is doubled every five years over the age of 65 [10]. In agreement, the present study revealed
that the highest prevalence, about two-thirds of the patients, were among those aged 75 and over.

The current study demonstrated that women were more likely to have AD compared with their male
counterparts in this sample, as 59.2% of the patients were female. Consistently, it was reported that
dementia and AD frequencies were higher in women in Lebanon and Turkey [11, 12]. This could be
related to various factors, including menopause transition, differences in cognitive reserve, resilience, as
well as genetics (apolipoprotein €4), and functional and structural brain changes. It is also pointed out
that women have a higher risk of having comorbidities due to a longer lifespan, like coronary heart
disease, depression, and myocardial infarction, which are all risk factors for cognitive decline or
impairment [13, 14].

The current study found that 77.4% of the patients were urban residents. In the published literature, the
association between urbanization levels and AD risk is still inconclusive. The presence of green,
environmental layout and complexity, levels of traffic and noise can act as a source of brain training and
possibly contribute to cognitive resilience in older age; however, environmental stimulation can cause
cognitive overload depending on the relationship between levels of stimulation and the individuals'
cognitive and physical functionality [15].

There is an independent and substantial association between marital status in mid-life and cognitive
function later in life, it was reported that the risk of developing Alzheimer's disease is twice in people
without a partner compared with people living with a partner [16]. In parallel, the present report
revealed that 47.9% of patients had disturbed marital life or singles.

Of note, certain protective behavioral factors may promote resiliency against the development of
age-related neuropathological changes in the brain. A wealth of epidemiologic studies suggested that
lifetime exposures, including educational and occupational attainment, and leisure activities in late life,
can increase cognitive reserve and protect against AD [17].

It is widely documented that having a lower level of education was also recognized as one of the most
established risks for dementia and AD [18]. Similarly, the current study reported that 60.8% and 69.9% of
the investigated AD patients were illiterate and unemployed, respectively.

These observations could be based on two primary possible explanations. Firstly, the cognitive reserve
hypothesis postulates that people with a higher cognitive reserve can tolerate more neurodegenerative
pathology and maintain brain function for longer than people with a low reserve before the damage
manifests clinically as dementia. Secondly, people with higher education have a more favorable
environment, including a healthier lifestyle, better compliance to treatment and better access to
healthcare leading to less cognitive decline and dementia [17, 19].
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Therefore, lifestyle interventions at all stages, even in late life, are highly appreciated, in order to impart
cognitive reserve and slow age-related cognitive decline for prolonged healthy aging.

As indicated by the current study, AD was more prevalent among those of lower income (49.8%). In
parallel, the association between low socio-economic status and AD is widely documented in the
literature. They attributed this finding to poor access to health care services, unhealthy diet or lifestyle,
low education, and increased physiological stress that can contribute to higher blood pressure and
depression [20].

Hypertension is a significant global and national health challenge due to its high prevalence. At the
national, the prevalence of hypertension and prehypertension is significantly increased due to economic
development, acceleration of population aging, as well as modifications in lifestyle and traditional dietary
habits. According to 2010 estimates, hypertension was classified as the leading risk factor for death in
Saudi Arabia. The most recent report presented a prevalence of 31.4% for hypertension among the Saudi
population [21].

Growing evidence has demonstrated that hypertension is a significant contributor to the pathogenesis of
AD. Multiple mechanisms have been explained. Hypertension alters the structure and molecular
composition of cerebral blood vessels and disrupts the homeostatic mechanisms that ensure adequate
blood supply to the brain. Thus, damage to the cerebral vasculature compromises oxygen and glucose
delivery for proper neuronal function, as well as the removal of metabolic waste and toxic proteins,
rendering the brain more vulnerable to ischemic injury, white matter disease, and to the development of
neurodegenerative pathologies [22].

The present study revealed an alarming finding; hypertension was a highly notable risk factor in this
study as it found in 60% of our patients, which is compatible with the findings of another study
underscored on the Arab population living in Wadi Ara and reported higher odds of AD associated with
hypertension [23].

DM is a metabolic disease characterized by elevated level of blood glucose as a result of insulin secretion
defect, insulin action defect or possibly both. T2DM accounts for up to 90% of total diabetes incidence and
has become a significant health problem globally. Saudi Arabia was reported to rank the second in the
Middle East and the seventh worldwide in terms of diabetes rate. It is estimated that around 7 million of
the population are diabetic and almost around three million have pre-diabetes [24].

Like AD, T2DM is also considered as a degenerative metabolic disease that occurs in later age and is
associated with the gradual loss of insulin-secreting pancreatic beta-cells. The deposition of islet amyloid
polypeptide (known as amylin) within beta-cells of the pancreas is considered as a major contributor in
pathogenesis of T2DM. Also, it has been envisaged that AD may be a type of 'brain diabetes' or 'type 3
diabetes' resulting from both insulin deficiency and insulin resistance in the brain. Moreover, T2DM
results in chronic cerebral hypoperfusion leading to neuro-glial dysfunction and degeneration, as well,
individuals with T2DM are at increased risk of suffering transient ischemic attacks that, although often
silent, can lead to severe consequences in the long-term, including dementia.; posing the question as to
whether one leads to the other in aged individuals [25].

A notable portion of the AD patients investigated in our analysis (36.6%) were T2DM. These findings
should not be surprising given that a growing health issue of T2ZDM among the Saudi population.

Several meta-analysis studies from published literature have estimated an aggregated relative risk of
approximately 1.5 linking T2DM with AD, and the relative risk increases considerably by the presence of
hypertension, smoking and APOE4 positivity [26, 27]. On the other hand, there is a clear discrepancy
between epidemiological results and neuropathological autopsy findings in linking AD with type 2
diabetes and concluded that type 2 diabetes does not promote AD pathology in the brain and instead
vascular pathologies in the brain are more commonly associated with type 2 diabetes [26, 28].

T2DM is a preventable disease that is influenced by several modifiable risk factors such as obesity, active
smoking, physical inactivity, and unhealthy diet. Therefore, there is an urgent need for an effective public
health multidisciplinary approach to reduce and control the modifiable risk factors for T2DM.

As hypertension and diabetes mellitus are huge clinical and public health burden in the Kingdom of Saudi
Arabia, healthcare professionals must be aware of these risk factor associated with AD, and direct
community awareness campaigns for increasing individual's knowledge of risk factors for AD among the
Saudi population.

Herein, 30.1% of the patients had a history of stroke. In line with our observation, stroke was recorded as
a relevant contributor to cognitive decline and the development of dementia [19].

The relationship between hyperlipidemia and cognition is very complex, controversial, and still need
more elucidate [29]. In the current report, 28.2% of our patients had dyslipidemia.
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A meta-analysis study stated that smoking is a significant risk factor for AD [30]. However, as smoking is
less of an issue in KSA than in other parts of the world, herein, only 5.2% of AD patients were smokers.
Only 9.1% of the patients had a family history of AD. It was reported that a family history of Alzheimer's is
not necessary for an individual to develop the disease. However, individuals who have a first-degree
relative with AD are more likely to develop the disease than those who do not have [10].

CONCLUSION

In sum, the current work provides novel findings about the prevalence of primary risk factors in Saudi AD
patients. It is undoubtedly vital for health caregivers to reconsider the role of cardiovascular and socio-
economic risk factors in the oldest subjects. Since there is no effective treatment for this disease today,
prevention and lifestyle modification are critical. A multidisciplinary approach is required with great
emphasis laid on advocating a healthy diet, exercise, multiple mental activities, active lifestyles, and
weight control.

Also, it is recommended to regularly review and follow up older patients with cardiovascular risk factors,
like hypertension and diabetes, especially those with low socio-economic status, through an organized
system of healthcare delivery.
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