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Introduction:
Dementia is a serious, debilitating condition impacting millions of people globally. It is the seventh
leading cause of death and a leading cause of disability worldwide. The impact is not limited to the

individual but also extends to their families and caregivers. Currently, there is no cure for dementia,
but there are measures that can be taken to lower the risk of its development.

The population pyramid of Saudi Arabia is changing, with the 50-64 age group expanding quickly.
Soon, this group will transition into the over 65 category, typically regarded as old age (1). Dementia
is a growing public health issue in Saudi Arabia, such as the rest of the world, due to an aging
population and lifestyle changes. While we lack population-based epidemiological studies, we expect
that Saudi Arabia’s statistics would align with global trends. Saudi Arabia is estimated to have an
overall dementia prevalence of 5%, with the frequency steadily increasing beyond the age of 65.

The increasing prevalence of risk factors for dementia, such as obesity, sedentary lifestyle, diabetes,
and hypertension, underscores the importance of promoting healthy lifestyles. There is also a need
to increase awareness about the condition itself. Many individuals in Saudi Arabia may lack an
understanding of dementia, its impact on patients and their families, and the fact that 40% of
dementia cases can be prevented (1). Hence, it is crucial to develop a protocol for dementia
prevention in Saudi Arabia.

Purpose:

The protocol can offer tailored recommendations for individuals in Saudi Arabia concerning risk
factors specific to the local context. It can also enhance understanding of the condition, decrease
stigma, and motivate people to seek medical help if they experience symptoms.

Guidelines promoting early detection and appropriate interventions can enhance outcomes for
dementia patients. It is important to note that some risk factors, including age, gender, genetics,
race, and family history of dementia, are nonmodifiable. These guidelines will focus on modifiable
risk factors.

Targeted Audience:
This protocol is intended to guide general practitioners and physicians in managing high-risk
populations of dementia.

Aim & Scope:

The protocol is intended to standardize the practice and promote screening, early detection &
management of dementia risk factors through a series of evidence-based recommendations among
different healthcare providers; this will be reflected in delaying cognitive decline and dementia.
These guidelines include healthy lifestyle recommendations and health promotion advice.

Protocol Development Process:

A team of experts in high-risk population specialties, including geriatricians, cognitive behavioral
neurologists, psychiatrists, and endocrinologists, convened to review the global literature on
dementia risk factors. The team had several tasks, including scanning literature, identifying best
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practices and guidelines for managing risk factors related to dementia, writing the protocol, and
reviewing the final draft of the protocol.

Unfortunately, specific information on dementia risk factors in the Saudi population is unavailable.
However, it is presumed that these risk factors align with those recognized globally. Therefore,
experts relied on the available data in the peer-reviewed literature, published clinical guidelines, and
best practices. The team used a narrative review to comprehensively search for all available and
current data related to dementia risk factors. Prior to the search task, experts agreed on the types
and sources of materials from which information was gathered. All team members participated in
writing and reviewing the protocol. Experts synthesized the information into multiple subcategories:
Targeted Population, Cognitive Impairment Screening, Modifiable Risk Factors for Dementia, and
Recommendations to Mitigate Risk Factors for Dementia.

The protocol focuses on addressing the prevalent global dementia risk factors in Saudi Arabia. The
World Alzheimer Report 2014 (2), the UK National Institute of Health and Care Excellence (2015), the
US Agency for Healthcare Research and Quality’s systematic review (3,4), and the Lancet
Commission’s Dementia Prevention, Intervention, and Care: 2020 report were all used to determine
the risk factors.

Updating:

This protocol was created in November 2023. The protocol will be updated every two years or if any
changes or updates are released by national, regional, and international guidelines, reports, and/or
Ministry of Health formulary.

Conflict of Interest:
This protocol was developed based on valid scientific evidence. Experts involved in developing this
protocol have no conflicts of interest to declare.

Funding:

None.

Disclaimer:

This protocol is an evidence-based decision-making tool for managing health conditions. It is based
on the best information that is available at the time of writing and is to be updated regularly. This
protocol is not intended to be followed as a rigid treatment protocol. It is also not meant to replace
the clinical judgment of practicing health practitioners. It is only a tool to help in identifying and
managing risk factors related to dementia, potentially preventing and/or delaying cognitive decline
and dementia. Treatment decisions must always be made on an individual basis, and health
practitioners must customize care and tailor treatment regimens to patients' unique situations and
health histories.

Targeted Population:
Geriatric patients who had a medical history of dementia and/or showed signs of cognitive decline.
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Cognitive Impairment Screening:

There is no evidence supporting the screening of asymptomatic older adults for cognitive impairment
(5). However, every patient reporting potential cognitive symptoms deserves a baseline assessment.
Testing for cognitive impairment in our population presents several challenges: we lack validated,
detailed neuropsychological and cognitive assessment tools, along with their normative values.
However, in recent years, significant efforts have been made to translate and validate internationally
recognized tools such as:

e Mini-Mental State Exam (MMSE).

e Montreal Cognitive Assessment (MoCA).

e Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) Neuropsychological
Battery.

e Saudiversion of the Neuropsychiatric Inventory (SNPI).

e Arabic Bristol Activity of Daily Living Scale (Arabic BADL) (6-9).

e Mini-cog Cognitive Impairment Screening Tool.

e General Practitioner Assessment of Cognition (GPCOG) (10,11).

The MMSE is a 30-point questionnaire that is simple to administer and excellent as a screening tool.
The limitation of MMSE is that it does not thoroughly assess visuospatial, executive function, and
attention domains, as it primarily concentrates on memory and orientation. Alternatively, MoCA,
also a 30-point questionnaire, explores more cognitive domains than MMSE. Another disadvantage
of MMSE is its copyright restrictions, requiring permission for both clinical and research uses. In
contrast, MoCA only requires permission for research purposes. Furthermore, Mini-cog and GPCOG
are validated tools for screening cognitive impairment and are available in the Arabic language
(10,11). Serial longitudinal testing and tracking one’s performance trajectory are particularly useful to
assess mild cognitive impairment, given the absence of validated tools and normative values in the
Saudi population.
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Modifiable Risk Factors for Dementia
Several modifiable risk factors for dementia were identified (Figure. 1). Each risk factor is discussed
below.
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Figure. 1. Modifiable risk factors for dementia.
This figure was designed and created by the team involved in developing this protocol.

1. Physical inactivity:

Exercise enhances mental health, reduces the risk of dementia, and protects against Alzheimer’s
disease. This may be due to a direct impact on brain anatomy or an indirect effect via other risk
factors. Studies in Saudi Arabia have revealed that sedentary behavior and lack of physical activity
are national concerns. Approximately 50%-95% of adults in Saudi Arabia engage in insufficient
physical activity, with about 60% of middle-aged Saudi males being physically inactive.

2. Poor dietary lifestyle:

The connection between diet and health is widely recognized but not clearly defined. Studying
various dietary interventions is challenging due to the dynamic nature of people’s diets over time and
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the difficulty in tracking or controlling them in a laboratory setting. Most studies investigating the
impact of diet on brain health rely on subjects’ self-reports (12).

Research and interest are now focusing on entire diets (such as the Mediterranean and Nordic diets)
rather than single nutrients (such as omega 3 and vitamin B). A healthy and Mediterranean diet can
lower the risk of dementia in individuals with cardiovascular risk factors, which may be an indirect
effect (13). Research also discovered that adhering to a strict Mediterranean diet reduces the risk of
dementia.

Only a minor percentage of the Saudi population adheres to international dietary recommendations.
The Saudi population’s consumption of fruits and vegetables, which is the staple of the
Mediterranean and other healthy diets, is low. Meanwhile, the intake of processed food and high-
sugar beverages is high among the young population (14).

3. Smoking:

The health impacts of smoking are increasingly becoming a global issue, including in Saudi Arabia.
The risk of dementia increases with smoking (15). Over the past decade, the percentage of Saudi
Arabians who smoke has risen from 12.2% in 2005 to 15.3% in 2013 (16). Another issue is shisha
smoking, with 4.1% of participants in a 2013 study reporting daily use (16). The WHO estimates that
the age-standardized prevalence of smoking in 2019 was 14.4% among individuals aged 15 years or
older. Quitting smoking is proven to significantly lower the risk of dementia, which is associated with
increased smoking (17).

While long-term research on the connection between vaping and dementia risk is limited, preliminary
findings indicate that vaping could affect memory and cognitive functions. The American Heart
Association has repeatedly warned against electronic cigarettes, linking them to various heart-
related issues. Evidence links vaping and electronic cigarettes to negative long-term health impacts,
including but not limited to lung cancer (18). Vaping could pose a risk worth investigating, given that
dementia is a chronic disease with symptoms that take years to appear, and cardiovascular risk
factors significantly contribute to dementia risk.

4. Reduced years of education and limited social interaction:

The higher the years of education, the lower the risk of developing dementia in later life (19,20). It is
observed that ongoing cognitive stimulation through activities such as reading, writing, learning
languages, art, board games, and social activity can help reduce the risk of dementia later in life
(21,22). The literature lacks sufficient evidence to recommend a specific cognitive training program.

Education in Saudi Arabia is compulsory and free for ages 6-15 years. The government’s relentless
efforts to eradicate illiteracy have led to a continuous decline, with the prevalence dropping to 3.7%
in 2021 compared to 6.8% in 2013.

Social interaction acts as a protective factor against dementia. Marriage, family interaction,
maintaining friendships, and community involvement have been found to directly reduce the risk of
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dementia in individuals over 65 years of age. One study found that individuals scoring high on various

social interaction measures (marital status, socializing, family support, friendships, and community
group participation) were 46% less likely to develop dementia (23).

5. Obesity:

Midlife obesity, a rising global issue, is associated with late-life dementia (24). Unfortunately, the
obesity rate in Saudi Arabia is approximately 35.6%, exceeding the global average (25).

Weight loss can enhance cognitive performance directly and indirectly by improving metabolic risk
factors like blood pressure, lipid profile, and blood sugar level. However, there is insufficient evidence
to determine if pharmacological interventions can yield the same beneficial outcomes.

6. Diabetes:

According to the WHO, Saudi Arabia ranks second in the Middle East and seventh worldwide for
diabetes rates. It is estimated that approximately 7 million people have diabetes and nearly 3 million
have prediabetes. One-quarter of the adult population suffers from diabetes, a figure expected to
more than double by 2030. The most alarming observation is the nearly tenfold increase in diabetes
incidence over the past thirty years in Saudi Arabia.

Diabetes mellitus is widely recognized for its comorbidity with cognitive dysfunction. The incidence
and symptoms of cognitive decline typically correlate with the age of diagnosis and type of diabetes.
However, there is limited evidence linking the level of Aic with the development of cognitive
impairment and dementia (6). The mechanisms through which diabetes causes cognitive impairment
are not fully understood.

The Memory in Diabetes (MIND) sub-study, part of the Action to Control Cardiovascular Risk in
Diabetes (ACCORD) study, investigated the impact of tight glycemic control (HbA1c < 6) on cognitive
function and found no significant improvement (26).

7. Dyslipidemia:

Dyslipidemia is an established risk factor for cardiovascular diseases and various types of dementias.
Cholesterol may play arole in the development of dementia and Alzheimer’s disease; thus, managing
dyslipidemia is recommended as a preventive measure. The exact mechanisms through which
dyslipidemia exerts its effects remain unclear (27).

Lifestyle modification is the primary method forimproving cholesterol levels. Numerous studies have
shown an enhancement in cognitive dysfunction in dementia patients by targeting modifiable
cardiovascular risk factors (28). Given that vascular dementia is the second leading cause of
dementia, it is appropriate to treat patients with vascular risk factors who qualify for lipid-lowering
therapy. However, there’s no evidence to suggest statins are superior to other lipid-lowering
therapies in preventing vascular dementia (29).

8. Hypertension:
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Midlife hypertension, typically defined as starting around age 40, is associated with a higher risk of
late-life dementia. Individuals with ideal cardiovascular risk factors, including optimal blood pressure
less than 120/80, had a reduced 10-year risk of all-cause dementia, as per The Framingham Heart
Study (FHS) Offspring (OS) Cohort. The Systolic Blood Pressure Intervention Trial - Memory and
Cognition in Decreased Hypertension (SPRINT MIND) trial demonstrated that individuals with
intensive Systolic Blood Pressure (SBP) control (less than 120) had a reduced risk of mild cognitive
impairment or dementia compared to those with SBP control (140 or above).

Hypertension is prevalent among the Saudi population. One study estimated that 21.8% of Saudi
women suffer from hypertension (30). Another study examining hypertension prevalence in Saudi
Arabia’s western region found that 39.5% of subjects had undiagnosed stage | hypertension, and
17.2% had undiagnosed stage Il hypertension. Stage | was defined as a SBP between 130-139 mm Hg
or a Diastolic Blood Pressure (DBP) between 80-89 mm Hg. Stage Il was defined as an SBP of at least
140 mm Hg or a DBP of at least go mm Hg.

Efforts to prevent hypertension at a population level should involve promoting lifestyle modifications
should be available to all adults with high blood pressure. However, there is no evidence that a
particular class of antihypertensive is superior to others for dementia prevention.

9. Depression:

Several mechanisms have been proposed associating depression with dementia. Depression may be
a component of the prodrome and initial stages of dementia. It is not entirely clear whether
depression causes dementia, or if depressive symptoms result from dementia neuropathology that
occurs years before clinical dementia onset. Cognitive impairment, formerly referred to as
pseudodementia, can be the primary symptom of depression among older adults.

Depression in midlife and late-life is more likely associated with dementia. No studies suggest that
early-age depression is linked to later-life dementia development. Treatment of depression, primarily
with selective serotonin reuptake inhibitors, is suggested to clinically delay the progression to
Alzheimer’s disease dementia by over 4 years.

In older adults with normal cognition or mild cognitive decline, who do not exhibit depressive
features, there is no evidence to support the use of depression treatment (pharmacological or
nonpharmacological) (31). In older adults, with either normal cognition or mild cognitive impairment,
treating depression effectively reduces the risk of cognitive decline or dementia.

10. Hearing loss:

Age-related hearing loss, prevalent in the elderly population, is associated with an increased risk of
dementia for each decibel (dB) of hearing loss. Surprisingly, a significant decrease in temporal lobe
size is associated with midlife hearing loss (32). Cognitive performance over time was better in
individuals with hearing loss who wore hearing aids compared to those who did not. Many studies
show that using hearing aids can prevent cognitive decline (33). This suggests that cognitive decline
is more likely caused by a lack of social interaction than by hearing loss. Raising awareness about
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hearing loss in older adults among the population and physicians is essential. Older individuals should

report any hearing loss or changes to their physicians. Conversely, physicians should screen older
individuals for hearing loss.

11. Head injury:

The risk of dementia escalates with the severity and frequency of head injuries (34,35). In Saudi
Arabia, road traffic accidents are the leading cause of head injuries, followed by pedestrian injuries
(36). In 2018, the Saudi Arabian government established the National Road Safety Center and
introduced new regulations to reduce road traffic fatalities to 10 per 100,000 by 2030. According to
the WHO, the number of accidents decreased by 25% between 2016 and 2018. The Saudi Gazette
also reported a decrease in major accidents in Saudi Arabia to 6.8% in 2022.

Educating the public about the long-term cognitive effects of head injuries is crucial. It is also
important to promote adherence to traffic rules and safety measures, including, but not limited to,
obeying speed limits, wearing seatbelts, using helmets during high-risk activities such as motorbike
riding, and following pedestrian safety rules when crossing roads. The exploration of Traumatic Brain
Injury’s (TBI) contribution to dementia and cognition is a relatively new field for researchers and
physicians, with no established guidelines to date.

12. Alcohol:

Alcohol consumption is associated with cognitive alterations and dementia (37). Moderate alcohol
consumption is defined as 2 drinks or less in a day for men and 1 drink or less in a day for women.
Heavy alcohol consumption is defined differently by various organizations, but it generally refers to
more than seven drinks per week for adults aged 65 and above. Harmful drinking is characterized as
consumption that leads to adverse physical or psychological events, where alcohol is clearly the cause
of the harm. While moderate to light alcohol consumption is believed to be protective, many studies
supporting this conclusion have limitations. Therefore, it is not advisable to promote drinking as a
protective factor, especially given that consuming as little as one to two drinks per day can affect the
brain's macro and microstructure (38).

13. Poor sleep:

The relationship between sleep and dementia risk is not fully understood, but sleep disturbances are
associated with amyloid-beta (AB) deposition, decreased activation of glymphatic clearance
pathways, low-grade inflammation, increased Tau, hypoxia, and cardiovascular disease. Sleep
disturbances are believed to escalate inflammation, subsequently increasing AB burden, which leads
to Alzheimer’s disease and further sleep disturbances. Sleep disturbances may include short or long
sleep duration, poor sleep quality, circadian rhythm abnormalities, insomnia, and obstructive sleep
apnea. A U-shaped correlation was observed between sleep duration and the risk of mild cognitive
impairment or dementia. Higher risks of dementia were noted with less than 5 hours of sleep
compared to more than 5 but less than 7, and more than 10 hours of sleep. Conversely, new onset
late-life sleep disturbance could be a part of dementia syndrome.
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Recommendations to Mitigate Risk Factors for Dementia

Risk Factors

Physical inactivity

Poor dietary
lifestyle

Smoking

Reduced years of
education and
limited social
interaction

Obesity

Diabetes

Dyslipidemia

Recommendations

Promote physical activity to combat dementia.

0 Recommend exercise dose of at least 150 minutes (moderate) or 75
minutes (vigorous) aerobic exercise weekly, with each session
lasting a minimum of 10 minutes. This should be combined with two
weekly sessions of weightlifting and resistance exercises.

0 Encourage older adults who are unable to meet the minimum
exercise dose due to health conditions to remain as active as their
conditions allow (39—45).

Promote a healthy and balanced diet is recommended for all groups.
Encourage adherence to a Mediterranean diet for those at risk of dementia.
Please refer to Appendix 1 for details on the Mediterranean diet and the
World Health Organization's (WHO) healthy diet recommendations, as
outlined in their 2017 Dementia Risk Reduction Guidelines.

It is not advised to prescribe vitamin B or E, multivitamins, or
polyunsaturated fatty acids as a protection against dementia.

Provide smoking cessation interventions for all types of tobacco products
should be a standard care practice for everyone, including those at risk of
dementia and cognitive decline.

Advise older adults with normal cognition or cognitive impairment to
continue to participate in cognitive-stimulating activities.

Promote social interaction and maintaining activities among older adults as
a protective factor.

Recommend the use of midlife weight loss interventions to lower the risk
of dementia.
0 Use behavioral changes, including dietary adjustments and
physical activity programs to manage weight.

Set the goal of Glycemic for older adults with multiple chronic illnesses,
cognitive impairment, or functional dependence to be less strict (A1C <
8.0%).

Lower the Glycemic goals (A1C < 7.0%—-7.5%) for healthy older adults with
few chronicillnesses, intact cognitive function, and functional status.

Encourage lifestyle modification to manage cholesterol levels.
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e Treat patients with vascular risk factors who qualify for lipid-lowering
therapy.

Hypertension e Enhance lifestyle modifications such as healthy diet, physical activity, and
hypertension management for all adults with high blood pressure.

Depression e Screen and treat depression among older adults, with either normal
cognition or mild cognitive impairment to reduce the risk of cognitive
decline or dementia.

0 Several useful tools are available for nonmental health practitioners
to screen for depression:

* The Patient Health Questionnaire-g (PHQ-g). Please refer
to Appendix 2 for the test, which is available in Arabic, easy
to self-administer, concise, and includes scoring.

* The Diagnostic and Statistical Manual of Mental Disorders
Fifth Edition Text Revision (DSM-5-TR) for diagnostic
criteria for major depressive episodes.

» The Cornell Scale for Depression in Dementia (CSDD) is the
gold standard for assessing depression in dementia
patients, but it takes nearly 20 minutes to administer.

* The Geriatric Depression Scale is another useful method.
Please refer to Appendix 3 for the Geriatric Depression
Scale.

e Manage adults with depression according to the existing WHO mhGAP
guidelines, available in Arabic on the WHO website.
e Use nonpharmacological and psychological treatments for older adults with
moderate to severe depressive symptoms.
0 For optimal initial treatment options, use psychoeducation,
psychotherapy (if available), and address current stressors.
e Use available pharmacological treatment options.
0 For the first-line options, use Selective Serotonin Reuptake
Inhibitors (SSRIs) such as Citalopram, Escitalopram, Fluoxetine,
Sertraline, Paroxetine, Dapoxetine, Fluvoxamine, and Vortioxetine,
along with Serotonin—Norepinephrine Reuptake Inhibitors (SNRIs)
like Venlafaxine, Desvenlafaxine, Duloxetine, Milnacipran, and
Levomilnacipran.
0 For second-line options, use Tricyclic antidepressants like
amitriptyline and Monoamine oxidase inhibitors A and B.
e Consult the MOH formulary to choose the most suitable medication for
patients.
Note: Medications above must be prescribed under a specialist’s supervision.

Hearing loss e Screen older people for hearing changes and refer them for assessments if
any changes are reported.
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Head injury

Poor sleep

Review the medications of older people to ensure they are not taking any
potentially ototoxic drugs.
Provide hearing aids to anyone with confirmed hearing impairment.

Reduce the risk of developing dementia after a head injury by applying
certain measures such as:

0 Use extensive cognitive rehabilitation, particularly in the first year
after a TBI (despite the lack of strong evidence).

0 Treat comorbidities, especially mood and anxiety disorders,
personality changes related to TBI, and other conditions that
increase a patient’s vulnerability to dementia, such as hypertension,
diabetes, and dyslipidemia.

0 Encourage weight management; an active and healthy lifestyle;
exercise; ongoing cognitive rehabilitation; stimulation; and a
combination of cognition-oriented treatments.

Screen for alcohol consumption and use interventions for those in need.
0 For screening, refer to Appendix 4 for the Alcohol Use Disorders
Identification Test (AUDIT) questionnaire and Appendix 5 for the
CAGE Substance Abuse Screening Questionnaire.
For intervention, refer to Appendix 6 for the WHO mhGAP Intervention
Guide-Version 2 for mental, neurological, and substance use disorders in
nonspecialized health settings.

Screen patients for the following:

o Difficulty in falling asleep at night.

0 Constantly waking up during the night.

0 Experiencing daytime fatigue.

0 Struggling to focus during the day.

O Low energy.

Review patient’s medications.
Provide interventions:

0 Consider nonpharmacological and behavioral interventions before
prescribing medications. Approaches that can be used include
avoiding heavy meals and fluids before bedtime, minimizing
daytime napping, maintaining a consistent wake-up time, using
soothing or white noise, avoiding caffeinated beverages, and using
herbal tea or melatonin.

0 If the previously mentioned approaches were unsuccessful and the
patient continues to struggle with sleep, prescribe sleep aids or refer
patients to a specialist.

= Remember that benzodiazepines are not recommended
and should be avoided.

@ www.moh.gov.sa | %, 937 [ £7 SaudiMOH | &@a MOHPortal | & SaudiMOH | £ Saudi_Moh



dunll djljg
Ministry of Health
References:

1. Salam AA. Ageing in Saudi Arabia: new dimensions and intervention strategies. Sci Rep.
2023;13(1):4035.

2. Prince M, Albanese E, Guerchet M, Prina M. World Alzheimer Report 2014. Dementia and
Risk Reduction: An analysis of protective and modifiable risk factors. Alzheimer's Disease
International; 2014.

3. Kane RL, Butler M, Fink HA, Brasure M, Davila H, Desai P, et al. Interventions to prevent age-
related cognitive decline, mild cognitive impairment, and clinical Alzheimer’s-type dementia. 2017.

4. Viswanathan M, Patnode CD, Berkman ND, Bass EB, Chang S, Hartling L, et al. Assessing the
risk of bias in systematic reviews of health care interventions. Methods Guide Eff Comp Eff Rev
Internet. 2017.

5. Owens DK, Davidson KW, Krist AH, Barry MJ, Cabana M, Caughey AB, et al. Screening for
cognitive impairment in older adults: US preventive services task force recommendation statement.
Jama. 2020;323(8):757-63.

6. Alkeridy WA, Al Khalifah RA, Mohammedin AS, Khallaf R, Muayqil T, Bucks RS. The Arabic
Translation and Cross-Cultural Adaptation of the Bristol Activity of Daily Living Scale. J Alzheimers
Dis. 2022;86(3):1123-30.

7. Muayqil TA, Alamri NK, Algahtani AM, Julaidan SS, Alsuhaibani R, Nafisah |, et al. Normative
and equated data of the original and basic versions of the Montreal Cognitive Assessment among
community dwelling Saudi Arabians. Behav Neurol. 2021;2021:1-7.

8. Alobaidy A, Al-Sinawi H, Al-Asmi A, Al-Adawi S, Mohamed Essa M, EI-Okl M, et al. CERAD
neuropsychological battery—Arabic version: regression-based and stratified normative data and
effects of demographic variables on cognitive performance in older Omanis. Cogn Behav Neurol.
2017;30(4):150-8.

9. Tayeb HO, Butt NS, Khallaf R, Yahghmour B, Basheikh MA, Alamri SH, et al. Alzheimer’s
Behavioral and Psychiatric Burden in Saudi Arabia: Validation of the Saudi Version of the
Neuropsychiatric Inventory. Alzheimer Dis Assoc Disord. 2023;37(3):222-8.

10. Brodaty H, Pond D, Kemp NM, Luscombe G, Harding L, Berman K, et al. The GPCOG: a new
screening test for dementia designed for general practice. J Am Geriatr Soc. 2002;50(3):530—4.

11. Albanna M, Yehya A, Khairi A, Dafeeah E, Elhadi A, Rezgui L, et al. Validation and cultural
adaptation of the arabic versions of the Mini—-Mental status examination-2 and Mini-cog test.
Neuropsychiatr Dis Treat. 2017;793-801.

12. World Health Organization. Risk reduction of cognitive decline and dementia: WHO
guidelines. 2019.

13. Akbaraly TN, Singh-Manoux A, Dugravot A, Brunner EJ, Kivimaki M, Sabia S. Association of
midlife diet with subsequent risk for dementia. Jama. 2019;321(10):957-68.

& www.moh.gov.sa | & 937 | £7 SaudiMOH | & MOHPortal | [ SaudiMOH | £ Saudi_Moh



sl &lg

Ministry of Health

14. Moradi-Lakeh M, El Bcheraoui C, Afshin A, Daoud F, AIMazroa MA, Al Saeedi M, et al. Diet in
Saudi Arabia: findings from a nationally representative survey. Public Health Nutr. 2017;20(6):1075—
81.

15. Livingston G, Sommerlad A, Orgeta V, Costafreda SG, Huntley J, Ames D, et al. Dementia
prevention, intervention, and care. The lancet. 2017;390(10113):2673-734.

16. Moradi-Lakeh M, El Bcheraoui C, Tuffaha M, Daoud F, Al Saeedi M, Basulaiman M, et al.
Tobacco consumption in the Kingdom of Saudi Arabia, 2013: findings from a national survey. BMC
Public Health. 2015;15(2):1—10.

17. Choi D, Choi S, Park SM. Effect of smoking cessation on the risk of dementia: a longitudinal
study. Ann Clin Transl Neurol. 2018;5(10):1192—9.

18. Rose JJ, Krishnan-Sarin S, Exil VJ, Hamburg NM, Fetterman JL, Ichinose F, et al.
Cardiopulmonary impact of electronic cigarettes and vaping products: a scientific statement from the
American Heart Association. Circulation. 2023;148(8):703—28.

19. Norton S, Matthews FE, Barnes DE, Yaffe K, Brayne C. Potential for primary prevention of
Alzheimer’s disease: an analysis of population-based data. Lancet Neurol. 2014;13(8):788-94.

20. Larsson SC, Traylor M, Malik R, Dichgans M, Burgess S, Markus HS. Modifiable pathways in
Alzheimer’s disease: Mendelian randomisation analysis. bmj. 2017;359.

21. Lee AT, Richards M, Chan WC, Chiu HF, Lee RS, Lam LC. Association of daily intellectual
activities with lower risk of incident dementia among older Chinese adults. JAMA Psychiatry.

2018;75(7):697-703.

22. Chan D, Shafto M, Kievit R, Matthews F, Spink M, Valenzuela M, et al. Lifestyle activities in
mid-life contribute to cognitive reserve in late-life, independent of education, occupation, and late-
life activities. Neurobiol Aging. 2018;70:180-3.

23. Saito T, Murata C, Saito M, Takeda T, Kondo K. Influence of social relationship domains and
their combinations on incident dementia: a prospective cohort study. J Epidemiol Community Health.
2018;72(1):7—12.

24. Albanese E, Launer LJ, Egger M, Prince MJ, Giannakopoulos P, Wolters FJ, et al. Body mass
index in midlife and dementia: systematic review and meta-regression analysis of 589,649 men and
women followed in longitudinal studies. Alzheimers Dement Diagn Assess Dis Monit. 2017;8:165-78.

25. Salem V, AlHusseini N, Abdul Razack HI, Naoum A, Sims OT, Algahtani SA. Prevalence, risk
factors, and interventions for obesity in Saudi Arabia: a systematic review. Obes Rev.
2022;23(7):€13448.

26. Murray AM, Hsu FC, Williamson JD, Bryan RN, Gerstein HC, Sullivan MD, et al. ACCORDION
MIND: results of the observational extension of the ACCORD MIND randomised trial. Diabetologia.
2017;60(1):69-80.

27. Reitz C. Dyslipidemia and the risk of Alzheimer’s disease. Curr Atheroscler Rep. 2013;15:1—9.

@ www.moh.gov.sa | & 937 | £7 SaudiMOH | & MOHPortal | [ SaudiMOH | & Saudi_Moh




dunll djlig

Ministry of Health
28. Kivipelto M, Mangialasche F, Ngandu T. Lifestyle interventions to prevent cognitive
impairment, dementia and Alzheimer disease. Nat Rev Neurol. 2018;14(11):653-66.

29. Appleton JP, Scutt P, Sprigg N, Bath PM. Hypercholesterolaemia and vascular dementia. Clin
Sci. 2017;131(14):21561—78.

30. Alshaikh MK, Filippidis FT, Baldove JP, Majeed A, Rawaf S. Women in Saudi Arabia and the
prevalence of cardiovascular risk factors: a systematic review. J Environ Public Health. 2016;2016.

31. Kasper S, Bancher C, Eckert A, Forstl H, Frolich L, Hort J, et al. Management of mild cognitive
impairment (MCI): the need for national and international guidelines. World J Biol Psychiatry.

2020;21(8):579-94.

32. Armstrong NM, An Y, Doshi J, Erus G, Ferrucci L, Davatzikos C, et al. Association of midlife
hearing impairment with late-life temporal lobe volume loss. JAMA Otolaryngol Neck Surg.

2019;145(9):794—802.

33. Lin FR, Yaffe K, Xia J, Xue QL, Harris TB, Purchase-Helzner E, et al. Hearing loss and cognitive
decline in older adults. JAMA Intern Med. 2013;173(4):293—9.

34. Fann JR, Ribe AR, Pedersen HS, Fenger-Gren M, Christensen J, Benros ME, et al. Long-term
risk of dementia among people with traumatic brain injury in Denmark: a population-based
observational cohort study. Lancet Psychiatry. 2018;5(5):424-31.

35. Nordstrom A, Nordstréom P. Traumatic brain injury and the risk of dementia diagnosis: a
nationwide cohort study. PLoS Med. 2018;15(1):€1002496.

36. Al-Habib A, A-shail A, Alageel A, Zamakhshary M, Al-Bedah K, AlQunai M, et al. Causes and
patterns of adult traumatic head injuries in Saudi Arabia: implications for injury prevention. Ann Saudi

Med. 2013;33(4):351-5.

37. Rehm J, Hasan OS, Black SE, Shield KD, Schwarzinger M. Alcohol use and dementia: a
systematic scoping review. Alzheimers Res Ther. 2019;11:1-11.

38. Daviet R, Aydogan G, Jagannathan K, Spilka N, Koellinger PD, Kranzler HR, et al. Associations
between alcohol consumption and gray and white matter volumes in the UK Biobank. Nat Commun.
2022;13(1):1175.

39. Hersi M, Irvine B, Gupta P, Gomes J, Birkett N, Krewski D. Risk factors associated with the
onset and progression of Alzheimer’s disease: A systematic review of the evidence. Neurotoxicology.
2017;61:143-87.

40. Evenson KR, Alhusseini N, Moore CC, Hamza MM, Al-Qunaibet A, Rakic S, et al. Scoping
review of population-based physical activity and sedentary behavior in Saudi Arabia. J Phys Act
Health. 2023;20(6):471-86.

41. AlFaris NA, Alshwaiyat NM, AlTamimi JZ, Alagal RI, Al-Jamal HA, AlKehayez NM. Physical
activity levels of a multi-ethnic population of middle-aged men living in Saudi Arabia and factors
associated with physical inactivity. Int J Public Health. 2022;66:1604328.

@ www.moh.gov.sa | & 937 | £7 SaudiMOH | & MOHPortal | [ SaudiMOH | & Saudi_Moh



@
dinll djljg
Ministry of Health

42. Physical Activity Guidelines Advisory Committee (PAGAC). Physical Activity Guidelines

Advisory Committee Report, 2008. Washington, DC, US Dep Health Hum Services. 2008. 2008:A1-
Hag.

43. Bauman A, Lewicka M, Schoppe S. The health benefits of physical activity in developing
countries. Geneva World Health Organ. 2005.

4ty Paterson DH, Jones GR, Rice CL. Ageing and physical activity: evidence to develop exercise
recommendations for older adults. Appl Physiol Nutr Metab. 2007;32(S2E):S69-108.

45. Paterson DH, Warburton DE. Physical activity and functional limitations in older adults: a
systematic review related to Canada’s Physical Activity Guidelines. Int J Behav Nutr Phys Act.
2010;7(1):1—22.

@ www.moh.gov.sa | & 937 | £7 SaudiMOH | & MOHPortal | (£ SaudiMOH | & Saudi_Moh



il g)ljg
Ministry of Health
Appendices

Appendix 1:

Mediterranean Diet consists of a high intake of extra virgin olive oil, vegetables, fruits, cereals, nuts,
and pulses/legumes, moderate intake of fish, meat, and dairy products, and low intake of eggs and
sweets. There are several guidelines on the proportions of each food item this diet should include. In
2011, the Mediterranean Diet Foundation made the latest recommendations: Include olive oil in every

meal, at least two servings of vegetables, one to two servings of fruits, breads, and cereals. Consume
two or more servings of legumes weekly, one to two servings of nuts daily, two or more servings of
fish and seafood weekly, two to four servings of eggs weekly, and two servings of poultry weekly.
Have two servings of dairy products daily, limit red meat to less than two servings per week, and
sweets to less than two servings per week.

Reference:
Davis C, Bryan J, Hodgson J, Murphy K. Definition of the Mediterranean Diet; a Literature Review.
Nutrients. 2015 Nov 5;7(11):9139-53. doi: 10.3390/nu7115459. PMID: 26556369; PMCID: PMC4663587.

WHO'’s 2017 dementia risk reduction guidelines recommend the following for a healthy diet:
e Fruits, vegetables, legumes (such as lentils and beans), nuts, and whole grains (such as
unprocessed maize, millet, oats, wheat, brown rice).

e A minimum of 400g (five servings) of fruits and vegetables daily. Potatoes, sweet potatoes,
cassava, and other starchy roots are not categorized as fruits or vegetables.

e Less than 10% of total energy intake from free sugars, equivalent to 5og (or about 12 level
teaspoons) for a person of healthy weight consuming around 2000 calories per day. For additional
health benefits, ideally, limit to less than 5% of total energy intake. Most free sugars are added
to foods or drinks by manufacturers, cooks, or consumers. They can also be found naturally in
honey, syrups, fruit juices, and fruit juice concentrates.

e Lessthan 30% of total energy intake is from fats. Unsaturated fats (found in fish, avocado, nuts,
sunflower, canola, and olive oils) are preferable to saturated fats (found in fatty meat, butter,
palm and coconut oil, cream, cheese, ghee, and lard) and trans-fats of all kinds, including
industrially produced trans-fats (found in processed food, fast food, snack food, fried food, frozen
pizza, pies, cookies, biscuits, wafers, margarines, and spreads), as well as ruminant trans-fats
(found in meat and dairy foods from ruminant animals such as cows, sheep, goats, camels, and
others). The recommendation is to limit saturated fat intake to under 10% of total energy
consumption and trans-fat to under 1% of total energy consumption. Specifically, industrially
produced trans-fats are unhealthy and should be avoided.

e Lessthan 5g of salt (roughly 1 teaspoon) daily and use iodized salt.

Reference:
Risk reduction of cognitive decline and dementia: WHO guidelines. Geneva: World Health
Organization; 2019. Licence: CCBY-NC-SA 3.0 1GO.

@ www.moh.gov.sa | & 937 | £7 SaudiMOH | & MOHPortal | [ SaudiMOH | & Saudi_Moh



o
danll gjljg
Ministry of Health
Appendix 2:

9 - yewaad) dawa & Gladdwl

(PHQ-9)
o sl AL JSLEall (o 6 a Sl B g S il e gune) UG

pse J8 Lui ALY il ali Bas Bady (el sad 5 L2 v dadle xin)
3 2 1 0 Jae sha Al A jlaay gttt Al ) Alaal A 1

3 2 1 0 ol b saall B poall S edl 2

3 2 1 0 Ainalh o fST o sl plaiia ot o ol A3 ma 3

3 2 1 0 Al e lan QBN MG o iy m) 4

3 2 1 0 el fe plalall S5 B 53l S A2 AE 5

3 2 1 0 Shille o el cdial o Gl el Gl adl e Laa g ey a3 6

3 2 1 0 Ol saalie 5 dipaaall 5ol 5 U8 Mha 38 A A a7

S AN e B pale Ga ol s ge Lae Ganall i e 38 jall ol §

3 2 1 0 Ml Cpe 1S Al B e gy Cunaill Sl e Gu€all Ll
3 2 1 0 il el o g Gl IS Mae 2 ) a1 (e i S clinyl 5 9
+ + + = Total Score: (FoR OFFICE CODING)

Uelidl ma el i Gl Hall 5L pliied) ey LAY JSLEAN ols dhle Cuaa daja il A ode] JSLEA G A ) o] 1)
w2 f
Yom Al

agdadll AAdlL Ay gra s Buluad Dl s s Dl prealdl ey ia i.._._,..si‘;lma..g
]

B wge o Ao Junas clls eis cepiilojs —'lL_J_:)-—;ilef-jJ: j:’-i'jiﬁi: ;ff;lmﬁ;ﬁf)iﬂfg?j:uﬂ I._'\F:?_l;:fl:ﬁ
Reference:
AlHadi AN, AlAteeq DA, Al-Sharif E, Bawazeer HM, Alanazi H, AlShomrani AT, Shuqdar RM,
AlOwaybil R. An arabic translation, reliability, and validation of Patient Health Questionnaire in a
Saudi sample. Annals of general psychiatry. 2017 Dec;16(1):1-9.
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Appendix 3:
Geriatric Depression Scale

(Geriatric Depression Scale short version) Jpiesal ol GlLESY) ulda
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0-4 Not depressed
5-10  Suggestive of a mild depression
11+  Suggestive of severe depression

Reference
Chaaya M, Sibai AM, El Roueiheb Z, Chemaitelly H, Chahine LM, Al-Amin H, Mahfoud Z. Validation of the Arabic version
of the short Geriatric Depression Scale (GDS-15). International psychogeriatrics. 2008 Jun;20(3):571-81.
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Appendix 4:

(Questionnaire) ol
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Reference:
Hallit J, Salameh P, Haddad C, Sacre H, Soufia M, Akel M, Obeid S, Hallit R, Hallit S. Validation of the AUDIT scale and factors associated with alcohol use
disorder in adolescents: results of a National Lebanese Study. BMC pediatrics. 2020 Dec;20:1-0.
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Appendix 5:

CAGE Substance Abuse Screening Tool

Directions: Ask your patients these four questions and use the scoring method described
below to determine if substance abuse exists and needs to be addressed.

CAGE Questions

Have you ever felt you should cut down on your drinking?

Have people annoyed you by criticizing your drinking?

Have you ever felt bad or guilty about your drinking?

Have you ever had a drink first thing in the morning to steady your nerves or to
get rid of a hangover (eye-opener)!

W=

CAGE Questions Adapted to Include Drug Use (CAGE-AID)

Have you ever felt you ought to cut down on your drinking or drug use!
Have people annoyed you by criticizing your drinking or drug use?

Have you felt bad or guilty about your drinking or drug use?

Have you ever had a drink or used drugs first thing in the morning to steady
your nerves or to get rid of a hangover (eye-opener)?

=

Scoring: ltem responses on the CAGE questions are scored 0 for "no" and | for "yes"
answers, with a higher score being an indication of alcohol problems. A total score of
two or greater is considered clinically significant.

The normal cutoff for the CAGE is two positive answers, however, the Consensus Panel
recommends that the primary care clinicians lower the threshold to one positive answer
to cast a wider net and identify more patients who may have substance abuse disorders.
A number of other screening tools are available.

CAGE is derived from the four questions of the tool: Cut down, Annoyed, Guilty, and Eye-opener
CAGE Source: Ewing 1984

Reference:
Ewing JA. Detecting alcoholism: the CAGE questionnaire. JAMA. 1984 Oct 12;252(14):1905-7.
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Appendix 6:

WHO mhGAP Intervention Guide-Version 2 for Mental, Neurological, and Substance Use Disorders
in Non-specialized Health Settings.

The WHO mhGAP Intervention Guide recommends the following:

e Detrimental alcohol consumption.

e Provide psychoeducation and stress that the level or pattern of alcohol consumption is causing
health damage.

e Investigate the individual’s reasons for using alcohol.

e Conduct motivational interviewing.

e Recommend complete cessation of alcohol or consumption at a nonharmful level (if a
nonharmful level exists) and indicate your intention to support the person in doing so.

e Inquire the individual if they are prepared to make this change.

e Investigate strategies for decreasing or ceasing use and methods for reducing harm.

e Address needs related to food, housing, and employment.

e Provide regular follow-ups.

Alcohol Dependence

e Use of Thiamine during Alcohol Consumption.

e Use of Diazepam in alcohol detoxification for treating withdrawal symptoms.

e Use of Naltrexone, Acamprosate, or Disulfiram to prevent relapse after detoxification.

e Use Psychosocial Interventions, if available, such as Cognitive Behavior Therapy, Motivational
Enhancement Therapy, Contingency Management Therapy, Family Counseling or Therapy,
Problem-Solving Counseling or Therapy, or Self-Help Groups.

Reference:
mMhGAP Intervention Guide - Version 2.0 for mental, neurological and substance use disorders in non-
specialized health settings. World Health Organization; 2019. Licence: CCBY-NC-SA 3.0 1GO.
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Abbreviation:

ACCORD Action to Control Cardiovascular Risk in Diabetes

AUDIT Alcohol Use Disorders Identification Test

AB Amyloid-beta

Arabic BADL Arabic Bristol Activity of Daily Living Scale

CERAD Consortium to Establish a Registry for Alzheimer’s Disease

dB decibel

DSM-5-TR Diagnostic and Statistical Manual of Mental Disorders Fifth Edition Text Revision

DBP Diastolic Blood Pressure

FHS Framingham Heart Study

MIND Memory in Diabetes

MMSE Mini-Mental State Exam

MoCA Montreal Cognitive Assessment

(O Offspring

PHQ-9 Patient Health Questionnaire-g

SNPI Saudi version of the Neuropsychiatric Inventory

SSRIs Selective serotonin reuptake inhibitors

SNRIs Serotonin—Norepinephrine Reuptake Inhibitors

SBP Systolic Blood Pressure

SPRINT MIND | Systolic Blood Pressure Intervention Trial - Memory and Cognition in Decreased
Hypertension

TBI Traumatic Brain Injury

WHO World Health Organization
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