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abstract

Received:

World Health Organization {WHO) estimate that the number of people living with
dementia worldwide, may be approximately 50 million which is projected to increase to
75 million by 2030. Epidemiological studies indicate a consistent relationship between
the development of cognitive impairment and dementia with lifestyle-related risk factors,
such as physical inactivity, unhealthy diets, short sleep, night shift work, tobacco use, and
harmful use of alcohol. Apart from behavioural risk factors, cardiometabolic diseases
(CMDs); obesity, hypertension, diabetes, stroke and hypercholesterolemia, as well as
depression are also associated with an increased risk of dementia. In a few studies, social
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isolation and cognitive inactivity have been reported to be associated with dementia.
The risk of dementia can also increase due to lack of protective health behaviors such as
optimal sleep, moderate physical activity, Mediterranean style diets, caloric restriction or
intermittent fasting, circadian restricted eating, supplementation of cocoa and probiotics,
yoga therapy and moderation in alcohol intake. These health behaviors may also prevent
biological risk factors of dementia; obesity, hypertension, hypercholesterolemia, stroke,
diabetes and depression. It is possible that prevention of dementia is possible through
modification of risk factors via implementation of key interventions that delay or slow
cognitive decline or dementia. Some of the interventions may be optimal use of protective
factors mentioned above; in the management of dementia.

Dementia is not a normal part of ageing, although its
common among elderly subjects [1]. It appears to be a syndrome,
characterized with a chronic or progressive nature, caused by a
variety of brain diseases that influence memory function, behavior,
though process and ability to perform routine activities [1,2]. World
Health Organization {WHO) estimate that the number of people
living with dementia worldwide, may be approximately 50 million
which is projected to increase to 75 million by 2030. The number of
cases of dementia are estimated to almost triple by 2050.In the Asia
Pacific Region, the number of people with dementia will increase
from 23 million in 2015 to almost 71 million by 2050. It means that
by 2050, more than half of the people with dementia worldwide
(135 million) will live in this region [3-6]. Dementia is now the
7th leading cause of death. In 2015, dementia affected roughly
5% of the world’s elderly population, above the age of 60 years.
Since the population is ageing, the number of people living with
dementia would grow, and this figure is projected to continue to
rise, especially in low and middle-income countries [1-4]. Dementia
is a major cause of disability and dependency among older people

Prevalence and Risk Factors of Dementia in Asians

worldwide, having a significant impact not only on individuals
but also on careers, families, communities and societies [1,2]. The
majority of care of dementia is provided by family careers. Several
studies have shown a relationship between the development
of cognitive impairment and dementia with lifestyle-related
risk factors, such as physical inactivity, tobacco use, unhealthy
diets, and harmful use of alcohol [5-10]. A great majority of
cardiometabolic diseases (CMDs); obesity, hypertension, diabetes,
hypercholesterolemia, obesity and depression are associated with
an increased risk of developing dementia [5-11]. Apart from these
risk factors, other potentially modifiable risk factors may be social
isolation and cognitive inactivity. It is possible that prevention
of dementia is possible through prevention and modification of
risk factors via implementation of key interventions that delay or
slow cognitive decline or dementia. The risk of dementia can also
increase due to lack of protective health behaviors [11]. Since in
Japan, the life expectancy is highest in the world, dementia is more
rapidly increasing, compared to other countries, due to nutritional
transition and alteration in other environmental risk factors [79,12-15]. This selected review aims to develop diet and lifestyle
guidelines for prevention of dementia for Asians.

Figure 1: Pathways for development of memory dysfunction and dementia.
The exact prevalence of memory dysfunction or dementia in
Asians, including Japan as well as the changes in the prevalence
are not well known. In a systemic review, 21 studies were selected

from 782 references [12]. The criteria for the clinical diagnosis of
dementia were made based on the guidelines of the Diagnostic and
Statistical Manual of Mental Disorders (DSM) in a majority of the
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studies. The prevalence of all types of dementia including memory
dysfunction ranged from 2.9 to 12.5% which has been gradually
progressive over the past few years. These findings indicate that
the prevalence of dementia is increasing and has become a public
health problem [12]. The burden of dementia in Japan is large
and it is rapidly increasing with changes in diet and lifestyle and
ageing of the population [14]. It is estimated that one in five elderly
people will have dementia in Japan by 2025 and the most common
form of dementia may be Alzheimer’s disease (AD), accounting for
around two-thirds of the patients with dementia. In this systematic
review, the aim was to examine the epidemiology and associated
burden of AD in Japan and to identify how AD is diagnosed and
treated [14]. This national survey conducted in six regions of Japan
reported the mean prevalence of dementia in people aged ≥65
years to be 15.75% (95% CI: 12.4, 22.2%), which is much higher
than the previous estimated rate of 10% in 2010 [14]. The findings
showed that AD was the predominant type of dementia, accounting
for 65.8% of all cases. The risk factors of dementia were not duly
studied in this survey, because the authors found that advancing
age and low education were the only consistently reported risk
factors [14]. The prevalence of Alzheimer’s disease (AD) and
dementia in Japan and developing countries like China and India
have increased rapidly in recent years due to rapid increase in
industrialization and urbanization with rapid changes in diet and
lifestyle (Figure 1). The Hisayama Study reported that short sleep
duration of less than 5 hours or more than 10 hours can also
predispose dementia [16]. Five cross-sectional surveys of dementia
were conducted among residents of a Japanese community, aged
≥65 years to find out secular trends in the prevalence, incidence,
and survival rate of dementia in a Japanese elderly population in
a comprehensive manner [13]. The investigators also established
2 cohorts consisting of the residents of this age group without
dementia in 1988 (n = 803) and 2002 (n = 1,231), and each was
followed for 10 years. The age-standardized prevalence of all-cause
dementia and Alzheimer disease (AD) increased with time (for allcause dementia: 6.8% in 1985, 4.6% in 1992, 5.3% in 1998, 8.4%
in 2005, and 11.3% in 2012, p for trend <0.01; for AD: 1.5%, 1.4%,
2.4%, 3.9%, and 7.2%, respectively, p for trend <0.01). There was
no secular change observed for vascular dementia (VaD) (2.4%,
1.6%, 1.5%, 2.4%, and 2.4%, respectively, p for trend = 0.59).
The age- and sex-adjusted incidence of all-cause dementia and
AD, but not vascular dementia, increased from the 1988 cohort
to the 2002 cohort (for all-cause dementia: adjusted hazard ratio
[aHR] 1.68, 95% confidence interval [CI] 1.38-2.06; for AD: a HR
2.07, 95% CI 1.59-2.70; for VaD: a HR 1.18, 95% CI 0.83-1.69). The
5-year survival rate of all-cause dementia and AD improved from
the 1988 cohort to the 2002 cohort (for all-cause dementia: 47.3%
to 65.2%; for AD: 50.7% to 75.1%; all p < 0.01). It is possible that
the increased incidence and improved survival rate of AD could
have resulted in the steep increase in AD prevalence in the Japanese
elderly.
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subjects aged 25 years and above was significantly more common
among men compared to women (total= 2.95%, n=59), (18.9%
vs1.0%; P<0.01;n= 38 vs 21), respectively [15]. The risk of memory
dysfunction or dementia overall showed a graded increase with age
from 25 to 84 years in both sexes and the trends were significant,
P<0.02) for both genders. The prevalence of memory dysfunction
(1.8%,) and dementia (1.05%) were substantial as per screening
made by Singh’s Memory Function Rating Scale [15].

Risk Factors and Protective Factors of Dementia

There is limited epidemiological evidence that interventions
targeting built environmental factors may encourage elderly subjects to engage in favorable behaviors to decrease the risk of dementia risk [10-18]. The increase in risk of dementia and AD in
these countries, may be due to multiple associated factors such as
the Western diet, sedentary behavior, obesity, alcohol and tobacco
consumption and ageing of populations in conjunction with a lack
of protective factors (Table 1). In a study from India, low cognitive
activity, sedentary behavior, tobacco intake, Western diet, diabetes
and CVD were independent risk factors of dementia [15]. Low education was not associated with risk. Of 59 (2.95%) subjects having
cognitive deficit or dementia, only 2(0.10%) had Alzheimer’s disease (MRI), 21(1.05%) dementia and 36(1.80%) memory dysfunction. It seems that the lower prevalence of dementia and cognitive
decline among Indians compared to developed countries, may be
due to lower survival rate after the age of 55 years (n=196, 9.8%)
and lower prevalence of subjects eating Western type diet and sedentary behavior, most likely due to physically demanding occupations. There was an increased prevalence of risk factors; Western
type of foods;(refined, fried rapidly absorbed fast foods rich in
trans and saturated fat, red and preserved meat and sugar) and tobacco intake and sedentary behavior among patients of cognitive
deficit [15]. Yoga therapy including meditation, yoga postures, yoga
breathing (n=221,10.26%); prayer (n=1215,56.4%) physical activity(n=232,10.8%), Indo-Mediterranean style diet (n=501, 23.3%),
time restricted eating at evening (n=55,2.55%) were the protective
factors. Apart from obesity, diabetes and CVD were also quite common risk factors among these subjects [18]. Multivariate logistic
regression analysis revealed that yoga therapy, active prayer, physical activity, restricted eating at evening and Indo-Mediterranean
diet were significantly inversely associated with dementia. It is
possible that decreased intake of Western type foods, prevention
of sedentary behavior and tobacco can protect against dementia
among Indians. Further analysis and long term follow up, is needed
to find out, the role of Eight Fold Path; Right Understanding, Intent,
Speech, Action, Livelihood, Effort, Mindfulness, and Right Concentration as factor associated with dementia.
Table 1: Risk factors and protective factors of dementia.

The prevalence of dementia is lower among other Asian
countries with lower life expectancy, compared to Japan and
Western countries with greater life expectancy such as UK [36,15]. The overall prevalence of dementia in India, among 2002
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Risk Factors

Risky Behaviours

Protective Factors

Obesity and central
obesity

Short sleep

Physical activity

Diabetes mellitus

Alcoholism

Hypertension

Hyperlipidaemia

Tobacco

Depression

Mediterranean type
diet

Meditation and Prayer
Yoga postures
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Stroke

Coronary artery
disease
Low education
Pollution
Age

DOI: 10.26717/BJSTR.2019.17.003006
Sedentary behaviour
Low cognitive work

Intermittent fasting.
Circadian restricted
energy intake
Low caloric diet.
Music

Intellectual work

The Japan Gerontological Evaluation Study, a population-based
cohort study of subjects aged ≥65 years, examined the association of
neighborhood food environment with incidence of dementia. After
a follow up of 3 years, dementia incidence for 49,511 participants
was assessed through the public long-term care insurance system.
During a follow up of 3 years, a total of 3,162 cases of dementia
occurred. Compared with the highest quartile for objective
availability of food stores, the hazard ratio adjusting for age and
sex was 1.60 (95% CI=1.43, 1.78) for the second-lowest quartile.
Compared with the highest subjective availability of food stores, the
hazard ratio was 1.74 (95% CI=1.49, 2.04) for the lowest category.
After successive adjustment for sociodemographic characteristics,
health status, and other geographic neighborhood factors
(availability of restaurants, convenience stores, and community
centers), the hazard ratio remained statistically significant. It
is possible that a lower availability of healthy food stores, was
associated with greater incidence of dementia.

Diet as Risk Factor and Protective Factor for Dementia

Epidemiological studies indicate that Western type diet is a
risk factor of dementia, whereas Mediterranean style diets may
be protective factor against dementia [6,15,19-21]. Accumulating
evidence suggests that higher Mediterranean diet adherence is

associated with higher global cognitive performance and brain
structural integrity as well as decreased risk of Alzheimer disease
(AD) and vascular dementia (Figure 2). It is possible that dietary
transition might explain the rising trend in the prevalence of
dementia in Japan and in developing countries [6,19-21]. This study
used two approaches to see whether dietary or other changes could
explain AD trends in Japan and developing countries. One approach
involved comparing trends of AD in Japan with changes in national
dietary supply factors, alcohol consumption, and lung cancer
mortality rates from zero to 25 years before the prevalence data.
In the second approach The prevalence of AD for eight developing
countries was compared with dietary supply factors from zero to
25 years before the prevalence data [6].The findings revealed that
for Japan, alcohol consumption, animal product, meat and rice
supply, and lung cancer rates correlated highly with prevalence
of AD, with the strongest correlation for a lag of 15–25 years. The
findings in the eight-country study showed that total energy and
animal fat correlated highly with prevalence of AD, with a lag of
15–20 years. The possible mechanisms to explain the findings
include increased obesity for the eight countries, and increases in
cholesterol, saturated fat, and iron due to higher intake of animal
products and meat for Japan. It is possible that prevalence of AD
will continue rising in non-Western countries for some time unless
we address major risk factors as well as behavioural risk factors;
diet, obesity, alcoholism and smoking. The role of dietary patterns
and their potential association with risk of incident dementia was
examined in a general Japanese population comprising of 1006
community-dwelling Japanese subjects without dementia, aged
60–79 years [19]. All the subjects were followed up for a median
of 15 years.

Figure 2: Effects of Mediterranean style diet and Western style diet on brain structure via magnetic resonance imaging.
In the results, seven dietary patterns were extracted; of these,
dietary pattern 1 was correlated with high intakes of soybeans and
soybean products, vegetables, algae, and milk and dairy products
and a low intake of rice. During the follow-up, period of 15 years,
271 subjects developed all-cause dementia. Of these 271 subjects,
144 subjects had Alzheimer disease (AD), and 88 subjects had
vascular dementia (VaD) [19]. After adjustment for potential
confounders, risks of development of all-cause dementia, AD, and

vascular dementia were reduced by 0.66 (95% CI: 0.46, 0.95), 0.65
(95% CI: 0.40, 1.06), and 0.45 (95% CI: 0.22, 0.91), respectively,
in subjects in the highest quartile of score for dietary pattern 1
compared with subjects in the lowest quartile. It is possible that
a higher adherence to a dietary pattern characterized by a high
intake of soybeans and soybean products, vegetables, algae, and
milk and dairy products and a low intake of rice is associated with
reduced risk of dementia [19]. In a cohort of non-demented, non-
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depressed older adults including community-dwelling subjects (n
= 82; aged ∼68.8 y; 50% female, 50% minority) underwent food
frequency assessment and neuropsychological assessments along
with neuroimaging [20]. The scores for Mediterranean style diets
were quantified with the use of published criteria, and participants
were divided into high and low (median split) adherence groups.
The results revealed that compared with the low Mediterranean
diet group, the high Mediterranean style diet group was associated
with better learning and memory performance and larger dentate
gyri via neuroimaging. Mediterranean diet adherence was not
associated with information processing, executive functioning. It
is possible that the association between increasing adherence to
Mediterranean style diets and specific cognitive and neuroimaging
phenotypes and that, altered diets, may be associated with AD [20].

Although it has been observed that the Japanese dietary pattern
has a preventive effect against incident dementia, there is little
evidence investigating this issue [19-21]. The present prospective
cohort study investigated the association between dietary patterns
and incident dementia among 14,402 elderly Japanese subjects
(≥65 years) participating in a community-based, prospective
cohort study [21]. Three dietary patterns (Japanese pattern, animal
food pattern, and high-dairy pattern) were derived using principal
component analysis of the consumption of 39 food and beverage
items assessed using a food frequency questionnaire. The incidence
of dementia was 9.0% with 71,043 person-years of follow-up. The
score for the Japanese dietary pattern was associated with a lower
risk of incident dementia (hazard ratio of the highest quartile vs
the lowest, 0.80; 95% confidence interval: 0.66–0.97; p-trend =
.016). The animal food pattern and the high-dairy pattern showed
no significant association with incident dementia. This study
confirmed that the Japanese dietary pattern was associated with
a decreased risk of incident dementia [21]. It is clear from above
studies that increased intake of alcohol, animal products, meat
and white rice as well as Western type foods; salt, sugar and
saturated fat may be underlying dietary factors responsible for
rising prevalence of dementia in Japan and other Asian countries.
Modification of these diets by substituting medical rice and other
whole grains for white rice in conjunction with Mediterranean
foods; vegetables, fruits, fish, olive oil, and/or mustard oil may be
protective against dementia [11,15-22]. These diets and moderate
physical activity are also protective against CMDs and cancers and
osteoporosis that are major causes of deaths and disability among
elderly populations [1,2,22-28].

Mediterranean Style Diets and Risk of Dementia

Mediterranean style diets are rich in fruits, vegetables, whole
grains, nuts, olive oil and fish with lower in refined foods, red
meat and preserved meats [29-32]. These diets can lower the
risk of cognitive decline by reducing the risk of developing CMDs,
a known risk factor for dementia, as well as by their direct effect
[32-37]. The mechanism of action of this diet is that it also has
an anti-oxidant and anti-inflammatory effects that are major
mechanisms underlying dementia [32]. There is strong evidence
for protective effects of vitamin E, B vitamins, magnesium, vitamin
D, flavonoids, amino acids and n-3 fatty acids, and deleterious
effects of sugary and rapidly absorbed refined fast foods, saturated
and trans-fat, red and preserved meats on dementia [29,31,38].
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Intake of food pellets containing pre-germinated brown rice has
been found to alleviate cognitive deficits caused by β-amyloid
peptide25-35 in mice [38]. Among specific foods with evidence
of neuroprotection are leafy and other vegetables, berries, whole
grains (beans and pulses, porridge, grams, flex seeds, other seeds,
soya beans and millets) and seafood [33-40]. The PREDIMED study,
assessed 522 participants at high vascular risk (44.6% men, age
74.6 ± 5.7 years at cognitive evaluation) enrolled in a multicenter,
randomized, primary prevention trial [35]. After adjustment for
sex, age, education, apolipoprotein E genotype, family history of
cognitive impairment/dementia, smoking, physical activity, body
mass index, hypertension, dyslipidaemia, diabetes, alcohol and
total energy intake, participants allocated to the Med diet + EVOO
showed higher mean mini mental state examination (MMSE) and
clock drawing test (CDT) scores with significant differences versus
control (adjusted differences: +0.62 95% CI +0.18 to +1.05, p=0.005
for MMSE, and +0.51 95% CI +0.20 to +0.82, p=0.001 for CDT).
The adjusted means of MMSE and CDT scores were also higher
for participants allocated to the Med diet + Nuts versus control
(adjusted differences: +0.57 (95% CI +0.11 to +1.03), p=0.015 for
MMSE and +0.33 (95% CI +0.003 to +0.67), p=0.048 for CDT). It is
possible that an intervention with Med diets enhanced with either
EVOO or nuts appears to improve cognition compared with a lowfat diet [35]. In a meta-analysis 32 studies from 25 unique cohorts,
including 5 randomized, controlled trials and 27 observational
studies, met the inclusion criteria [33].

The majority of studies showed that the Mediterranean style
diet was associated with improved cognitive function, a decreased
risk of cognitive impairment or decreased risk of dementia, or
Alzeimers disease. Of the total, 3 studies reported no correlation
between the diet and Alzheimer’s disease, another 3 studies
reported no association between the diet and cognitive impairment,
and 5 studies found no association between the diet and cognitive
function. In view of the large heterogeneity, differences in quality
and the limitations in study design, it is possible that adherence
to the Mediterranean style diet was associated with better
cognitive performance [34]. In a more recent review, following
PRISMA guidelines and was conducted using four databases and
resulted in 31 articles of interest [36]. Cross-sectional studies and
cohort studies in the non- Mediterranean region showed mixed
results. However, cohort studies in the Mediterranean region and
randomized controlled trials showed more cohesive outcomes of
the beneficial effect of the Mediterranean style diets on cognitive
function [36]. Although more standardized and in-depth studies are
needed to strengthen the existing body of evidence, results from this
review indicate that the Mediterranean diet may have a major role
in cognitive health and risk of Alzheimer’s disease and dementia.
According to another review, several studies have examined dietary
patterns, particularly the Mediterranean and DASH (Dietary
Approaches to Stop Hypertension) diets. However, neither of these
diets are tailored to the specific foods and nutrients that have been
identified as neuroprotective [37]. A newly developed diet, called
MIND (Mediterranean–DASH Intervention for Neurodegenerative
Delay), incorporates many elements of the Mediterranean and
DASH diets but with modifications that reflect the best evidence for
neuronal protection [40].
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These problems of the association of Mediterranean style
diets with dementia may be explained by inadequate attention to
nutrient/food intake in the interpretation of results of the study.
In a further study, the German Study on Aging, Cognition and
Dementia in Primary Care Patients (Age Code), dietary intake of
red wine, white wine, coffee, green tea, olive oil, fresh fish, fruits
and vegetables, red meat and sausages, was assessed by a singlefood-questionnaire [39,50]. Participants aged 75+ of cohort
(n=2622) were regularly followed over 10 years for incidence
of Alzheimer’s disease (n = 418). The results showed that only
higher red wine intake was associated with a lower incidence of
Alzheimer’s disease (HR = 0.92; P = 0.045). However, this was true
only for men (HR = 0.82; P < 0.001), while in women higher red
wine intake was associated with a higher incidence of Alzheimer’s
disease (HR = 1.15; P = 0.044), and higher white wine intake
with a more pronounced memory decline over time (HR = −0.13;
P = 0.052) [39,50]. It is clear that no evidence was observed for
these single foods to be protective against cognitive decline, with
the exception of red wine, which reduced the risk for Alzheimer’s
disease only in men. A recent review included 32 studies from 25
unique cohorts, including 5 randomized, controlled trials and 27
observational studies [56]. The majority of studies showed that the
Mediterranean style diet was associated with improved cognitive
function, a decreased risk of cognitive impairment or decreased
risk of dementia. Three studies found no correlation between the
diet, and cognitive impairment, and 5 studies found no association
between the diet and cognitive function [41]. There are numerous
studies to support that certain foods such as fish, olive oil, nuts,
coffee, tea, wine etc. can inhibit memory dysfunction and dementia
and the major benefit is achieved due to flavonoids, peptides, amino
acids and omega-3 fatty content of these foods [42-56].

Effects of Flavonoids on Dementia

It is possible that the most effective dietary ingredient
responsible for beneficial effects of foods on dementia may be
flavonoids which are also rich in whole grains such as Medical rice,
legumes, millets, flex seeds, corn, etc. [38-40]. Flavonoids constitute
a large group of polyphenolic compounds with numerous beneficial
effects on behavior and cognition, which vary from learning and
memory enhancement to an improvement of general cognition.
Flavonoids have also been implicated in neuronal proliferation
and survival, by acting on a variety of cellular signaling cascades,
including the ERK/CREB/BDNF and PI3K/Akt pathway, reduction
of oxidative stress and relief from clinical manifestations of
Alzheimer’s disease [36,39]. Electrophysiological aspect in brain,
indicate that flavonoids can promote long term potentiation in
the hippocampus, supporting the hypothesis of synaptic plasticity
mediation indicating a neuroprotective effect of flavonoid
compounds in the brain. It is possible that flavonoid content of
Mediterranean foods could be a potential clinical direction for
prevention and/or attenuation of cognitive decline deterioration
which accompanies various brain disorders [39-48] & (Table 1).
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γ-oryzanol, and phytic acid that provide a good balance of the
bacterial flora and of the immune system, if consumed as whole
grains [38,57-60]. Experimental study by Mamiya 2013 suggested
that continuous feeding of food pellets containing pre-germinated
brown rice attenuates the Aß25-35-induced impairments of
cognitive function, and inhibited increases in lipid peroxidation
in the hippocampus related to cognition [38]. Whole grain is also
an important ingredient of MIND diet (Mediterranean– DASH
Intervention for Neurodegenerative Delay,2015), incorporates
many elements of the above-mentioned diets for neuroprotection
[40]. Catechin flavonoids rich in tea and cocoa can reduce cognitive
decline and the levels of beta-amyloid in a mouse model of
Alzheimer’s disease. Improvement in cognitive function is not
always accompanied by a change in pathological features, so it is not
known whether flavonoids have a direct impact on beta-amyloid
[41,54,55]. There is evidence that components of the germ layer and
bran of Brown rice help maintain good health and prevent dementia
[57-60]. Since the germ layer and bran absorb very less water and
are very hard and difficult to cook, they are often removed during
processing. To solve these problems, in this study, we tried to use a
high-pressure technique to solubilize it. High pressure treatment
increased the water absorbency of brown rice without nutrient loss.
It also ameliorated cognitive dysfunction and reduced the levels of
amyloid-β, which is a major protein responsible for Alzheimer’s
disease, in the brain. In this experiment the authors have analyzed
the benefits of brown rice (BR, Oryza sativa L.) (Table 2) for the
prevention of dementia and other dementias because it is widely
cultivated and consumed in Asia and other regions. Brown rice is
often processed to remove the germ layer and bran because they
are very hard, difficult to cook, and poorly digested. Interestingly,
these regions of rice contain many ingredients that can be used to
prevent dementias.
Table 2: Frequency of depression and its characteristics in
patients with acute coronary syndrome compared to healthy and
controls Modified from reference [99]; *P<0.02, **P<0.001.

Medical Rice as Whole Grain for Dementia

Medical rice is rich in functional ingredients; dietary fibers,
GABA, selenium and magnesium phenolic acids and flavonoids,
anthocyanins, pro-anthocyanidins, tocopherols, tocotrienols,
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Symptom

Acute coronary
syndrome (n=435)

Control subjects
(n=495)

Depression (severe
and moderate)

60 (13.8) **

15 (3.0)

Total of depression
subjects

86 (19.8) **

31 (6.3)

Excess of thinking and
difficulty in sleeping

41 (9.4) **

17 (3.9)

96 (22.0) **

52 (10.5)

Depressed mood
without desire to do
routine work

58 (13.4) **

24 (4.8)

52 (11.9) *

15 (3.0)

62 (12.2) **

24 (4.8)

Possible depression
Anxiety; memory
dysfunction, fear,
weeping

Depressed mood
without desire to get
up in the morning

Tingling and
heaviness in head
Agitation

26 (5.9) *

41 (9.4) **

16 (3.2)

10 (2.0)
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Known diabetes
mellitus (by records)
Values are number
(%)
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105 (24.1) **

52 (10.5)

Ferulic acid has antioxidant potential and it is neuroprotective
effects and inhibits amyloid β (Aβ) production and aggregation [32].
They also include vitamin B6, vitamin B12 and folic acid, which are
essential for methionine metabolism; the deficiency of them leads
to an increase in blood homocysteine levels, increasing the risk of
vascular diseases and dementia. The levels of gamma-aminobutyric
acid (GABA), which acts as an excitatory neurotrans- mitter in the
brain and plays a crucial role in regulating nerve excitation, are
reduced in the brains of patients with Alzeimers disease than in the
brains of healthy adults [32]. The Indian Lifestyle and Heart study
reported that the prevalence of cognitive decline and dementia
was 2.95%(n=59) associated with diet score below 6 out of 1-10,
indicating increased intake of Western dietary pattern and lower
Mediterranean diet pattern. There is potential epidemiological
evidence of a strong correlation among diet, lifestyle factors and the
onset and consolidation of dementia and Alzheimer’s disease [28].
It has been demonstrated that dementia, diabetes, obesity, insulin
resistance, and cardiovascular disease are strongly interconnected
pathologies. Preventive strategies and nutritional interventions
seem to be promising approaches to delay neurocognitive decline
and reduce the risk of dementia and other non-psychiatric comorbidities. In this regard, healthy dietary patterns, characterized by
high intake of plant-based foods, probiotics, antioxidants, soy beans,
nuts, and omega-3 polyunsaturated fatty acids, and a low intake of
saturated fats, animal-derived proteins, and refined sugars, have
been shown to decrease the risk of neurocognitive impairments and
eventually the onset of dementia. In brief, the ageing population is
accompanied by increased rates of cognitive decline and dementia,
which have profound impact on an individual’s health and quality
of life, as well as on the life of their caregivers. the beneficial effects
of Mediterranean diet are associated with overall diet composition,
rather than single nutrient supplementations, for the prevention or
the delay of Alzheimer’s disease and dementia. The Mediterranean
diet has been known to aid in reducing the risk of CVDs, cancer
and diabetes. The highest beneficial components of Mediterranean
style diets are vegetables and whole grains, because they are rich
in polyphenolics and flavonoids. Medical rice is a whole grain
which is rich in GABA, selenium and magnesium phenolic acids
and flavonoids; anthocyanins, pro-anthocyanidins, tocopherols,
tocotrienols, γ-oryzanol which have potential antioxidant effects
[29]. Flavonoids have been recently linked to better cognitive
function in the elderly population. However, it should be noted
that the majority of findings come from epidemiologic studies that
provide evidence for a correlation between the Mediterranean
diets and cognition but not for a cause and effect relation. More
controlled trials are required to establish a causational relation.

Sedentary Behavior as Risk Factor of Dementia

Apart from Western style diets, physical inactivity appears
to be the second most important lifestyle factor for the increased
risk of dementia [61-65]. However, moderate physical activity may
be important lifestyle modification for prevention of dementia.

Moderate physical activity is also known to inhibit all the CMDs that
are known to increase the risk of dementia. The modern lifestyles
in industrialized and urbanized countries are characterized with
prolonged sedentary activities, which may pose a risk to CMDs as
well as neuropsychiatric disorders [61]. The English Longitudinal
Study of Ageing, comprised of 6359 subjects, aged 64.9 ± 9.1 yrs., as
a cohort of community dwelling older adults. At baseline television
viewing time (≥6hrs/d versus <2 hrs./d) was associated with higher
depressive symptoms (coefficient = 0.49, 95% CI, 0.63 – 0.35)
and poorer global cognitive function (−1.16, −1.00 – −1.31) [61].
However, subjects using the internet reported lower depressive
symptoms (−0.58, −0.50 – −0.66) and higher global cognitive
function (1.27, 1.37 – 1.18). There was no association between
any sedentary behaviors at baseline and change in mental health
measures over follow-up, suggesting that the difference in scores
persisted but did not increase over time. In a systematic review of
studies conducted on sedentary behavior at work and cognitive
functioning, only a few studies showed that sedentary behavior
was a risk factor of dementia [62]. However, total time in sedentary
activities and presence of physical activity was not reported in most
of the negative studies.

Since physical inactivity and CVDs are major risk factors of
dementia, it is necessary to emphasize that physical activity can
reverse dementia similar to its effects on CVDs [28]. A recent study
among 5861 women (mean [SD] age, 78.5 [6.7] years),reported
143 CAD events and 570 CVD events [28]. The HRs for CAD in
the highest vs lowest quartiles of light physical activity were 0.42
(95% CI, 0.25-0.70; P for trend <.001) adjusted for age and race/
ethnicity and 0.58 (95% CI, 0.34-0.99; P for trend = .004) after
additional adjustment for education, current smoking, alcohol
consumption, physical functioning, comorbidity, and self-rated
health. Corresponding HRs for CVD in the highest vs lowest quartiles
of light physical activity were 0.63 (95% CI, 0.49-0.81; P for trend
<.001) and 0.78 (95% CI, 0.60-1.00; P for trend = .004). The HRs for
a 1-hour/day increment in light activity after additional adjustment
for MV physical activity were 0.86 (95% CI, 0.73-1.00; P for
trend = .05) for CAD and 0.92 (95% CI, 0.85-0.99; P for trend = .03)
for CVD [28]. The results support the conclusion that all movement
counts for the prevention of CAD and CVD in older women which
may be similar for prevention of dementia. In a cross-sectional
study, including community-dwelling dementia patients (n = 45,
age 79.6 ± 5.9 years, Mini-Mental State Examination [MMSE] 22.8 ±
3.2) and matched controls (n = 49, age 80.0 ± 7.7 years, MMSE 29.0
± 1.2) were assessed [63]. In dementia patients, relative sedentary
time and sedentary bout duration was significantly higher than in
controls (median [interquartile range] 57% [49-68] vs. 55% [4759] and 18.3 [16.4–21.1] min vs. 16.6 [15.3–18.4] min, p = 0.042 and
p = 0.008, respectively). These patients spent a lower percentage of
their waking time in light-to-moderate and moderate-to-vigorous
intensity physical activities (20% [15–23] vs. 22% [18–25] and 5%
[2–10] vs. 10% [5–13], p = 0.017 and p = 0.001, respectively) [63]. It
is possible that dementia patients are more sedentary and perform
less physical activity compared to cognitively healthy controls. A
further study reported that elderly subjects spend a majority of
time in sedentary behavior which may be linked to cognitive decline
via glycemic control [64]. Interestingly, substituting sitting with
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intermittent light activity can improve glycemic control. However,
there is a need to determine if light activity can forestall cognitive
decline and engaging in more light activity may be an achievable
public health target [64].

In a population-based study among 800 women, aged 38–54
years, subjects were followed from 1968 to 2012 [27]. Assessment
of cognitive (artistic, intellectual, manual, religious, and club) and
physical activity were made at baseline. The diagnosis of dementia (n = 194), Alzheimer disease (n = 102), vascular dementia (n =
27), mixed dementia (n = 41), and dementia with cerebrovascular
disease (n = 81) were made according to established criteria. The
findings revealed that cognitive activity in midlife was associated
with a decreased risk of total dementia (hazard ratio [HR] 0.66;
95% confidence interval [CI] 0.49–0.89) and Alzheimer disease
(HR 0.54; 95% CI 0.36–0.82) during follow-up. Physical activity
in midlife was associated with a reduced risk of mixed dementia
(HR 0.43; 95% CI 0.22–0.86) and dementia with cerebrovascular
disease (HR 0.47; 95% CI 0.28–0.78). The results were similar after excluding those who developed dementia before 1990 (n = 21),
except that physical activity was then also associated with reduced
risk of total dementia (HR 0.67; 95% CI 0.46–0.99) [27]. It is possible that midlife cognitive and physical activities are independently
associated with reduced risk of dementia and dementia subtypes.
The results indicate that these midlife activities may have a role in
preserving cognitive health in old age. In another systematic review
ascertaining the contribution of sedentary behavior towards associated changes in cognitive function over the adult lifespan for ≥40
years, follow up were included [65]. There were 8 studies which examined the association of sedentary behavior with cognitive function of which, 6 studies reported significant negative associations
between sedentary behavior and cognitive function. Across all of
the eight studies,8 different measures of sedentary behavior and 13
different measures of cognitive function were used [65].
In view of worldwide increasing rate of all-cause dementia and
the lack of effective drug therapy, it seems that the value of lifestyle
approaches as prevention strategies is important. Since emerging
evidence indicates that sedentary behavior is significantly associated with impaired cognitive function, a better understanding
of this association would substantially add to our knowledge of
how to promote healthy lifestyle in the population to prevent cognitive ageing. Sedentary behavior is associated with lower cognitive performance, although the attributable risk of sedentary time
to all-cause dementia incidence is unclear. Our systematic review
provides evidence that limiting sedentary time and concomitantly engaging in regular moderate-to-vigorous physical activity may
best promote healthy cognitive ageing. In a meta-analysis, the effect
of physical activity interventions on cognitive function in dementia patients, among 802 patients included,18 randomized control
trials that applied a physical activity intervention with cognitive
function as an outcome measure [66]. The primary analysis yielded
a positive overall effect of physical activity interventions on cognitive function (SMD[95% confidence interval] = 0.42[0.23;0.62],
p < .01).Physical activity interventions were equally beneficial in
patients with Alzheimer’s disease (AD, SMD = 0.38[0.09;0.66], p <
.01) and in patients with AD or a non-AD dementia diagnosis (SMD
= 0.47[0.14;0.80], p < .01) in the secondary analysis. After com-
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bining (i.e. aerobic and non-aerobic) exercise interventions (SMD
= 0.59[0.32;0.86], p < .01) and aerobic-only exercise interventions
(SMD = 0.41[0.05;0.76], p < .05) there was a positive effect on cognition, while this association was absent for non-aerobic exercise interventions (SMD = -0.10[-0.38;0.19], p = .51). The interventions offered at both high frequency (SMD = 0.33[0.03;0.63], p < .05) and at
low frequency (SMD = 0.64[0.39;0.89], p < .01) had a positive effect
on cognitive function [66]. This meta-analysis suggests that physical activity interventions positively influence cognitive function
in patients with dementia. This beneficial effect was independent
of the clinical diagnosis and the frequency of the intervention and
was driven by interventions that included aerobic exercise. However, the Dementia and physical activity (DAPA) trial of moderate to
high intensity exercise training for people with dementia found no
benefit of exercise in dementia indicating that other lifestyle factors
should also be taken care of to get benefit from exercise [67]. Apart
from dementia, both high sedentary time and long mean bout durations were associated in a dose-response manner with increased
risk of CVD in older women, which suggests that efforts to reduce
CVD burden might benefit from addressing either or both components of sedentary behavior [68]. Sedentary behavior is also known
to enhance all-cause mortality [69]. Recently, it has been suggested
that patients with subjective cognitive decline should be identified
as a useful population to look for preclinical Alzheimer’s disease
[70]. Diet and lifestyle modifications among such patients showing
moderately positive results in non-demented elderly patients and
moderately positive interim results for lowering amyloid in pre-dementia Alzheimer’s disease are quite interesting [70]. The findings
indicate that, ultimately, there will be a future in which specific
anti-Alzheimer’s therapy may be combined with lifestyle modifications targeting neuronal health to jointly inhibit the disease.

Behavioral Risk Factors and Dementia

The prevalence of dementia continues to increase worldwide,
although incidence in the western world may have declined on
account of better management of CVDs and improvement in
diet and lifestyle, at least among higher social classes, leading to
improvement in neuronal health [70]. The definition of Alzheimer’s
disease, the most prevalent cause of dementia, continue to be
defined by the combined presence of amyloid and tau, although
many investigators are gradually moving away from the simple
assumption indicating that age-related, protective, and diseasepromoting factors probably interact with the core mechanisms of
the disease. Interestingly, amyloid β42, and tau proteins remain
the established core cerebrospinal biomarkers; novel candidate
biomarkers include amyloid β oligomers and synaptic markers [70].
These markers should be targeted by modification of behavioural
risk factors for prevention of dementia. Epidemiological studies
indicate that apart from sedentary behavior and diet, different
behaviors such as eating habits, eating and sleeping late at night,
depression, type-A behavior, insomnia, night shift work and
circadian disruption of sleep, have been reported to predispose
to CVDs, T2DM and other NCDs [23-29,71-75]. Therefore,
behavioral modulations appear to be most important factors in the
pathogenesis and prevention of cardio-metabolic diseases (CMDs)
because it may also inhibit dementia. Association of night eating
habits with metabolic syndrome and its components has been
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reported in a longitudinal study [71]. This is important because
obesity and CVDs are risk factors of dementia.

It has been shown that caloric restriction (CR) delays aging
and possibly delays the development of Alzheimer’s disease (AD)
[72-74]. The mechanism may involve interoceptive cues, as well
as reduced energy intake per se, which act by influencing central
circadian clock and peripheral clocks regulating metabolism. The
study showed that hunger alone, induced by a ghrelin agonist,
reduced AD pathogenesis and improved cognition in the APPSwDI mouse model of AD. Both treatments also reduced levels of
amyloid beta (Aβ) and inflammation (microglial activation) at 6
months of age compared to the control group, similar to the effect
of caloric restriction [72]. It seems that, a hunger-inducing drug
attenuates pathogenesis of AD, in the absence of caloric restriction,
and the neuroendocrine aspects of hunger also prevent age-related
cognitive decline [73,74]. The vulnerability of the neuronal health
to increase in age is all too often manifest in neurodegenerative
disorders such as AD and Parkinson’s diseases. In this review
of literature, we describe evidence indicating that two dietary
interventions, caloric restriction (CR) and intermittent fasting (IF),
can prolong the health-span of the nervous system by impinging
upon fundamental metabolic and cellular signaling pathways that
regulate life-span. Restriction of calories and intermittent fasting
influence energy and oxygen radical metabolism, and cellular stress
response systems, in ways that protect neurons against genetic and
environmental factors to which they would otherwise succumb
during aging [72-74]. There are multiple interactive pathways and
molecular mechanisms by which these two methods benefit neurons
including those involving insulin-like signaling; FoxO transcription
factors, sirtuins and peroxisome proliferator-activated receptors. It
is possible that these pathways stimulate the production of protein
chaperones, neurotrophic factors and antioxidant enzymes, that
are protective to neurons to inhibit the stress and resist disease.
A better understanding of the impact of these agents on the aging
of neurons will likely lead to novel approaches for preventing and
treating neurodegenerative disorders.
Intermittent fasting appears to be an effective dietary
intervention to counteract the associated metabolic abnormalities
with CMD [75]. It has been proposed that browning of white adipose
tissue (WAT) is the main underlying mechanism for the occurrence
of fasting -mediated metabolic benefits. It remains unclear whether
fasting can retain its efficacy in different models, such as genetically
obese/diabetic animals. In one experiment, leptin-deficient ob/ob
mice were subjected to 16 weeks of isocaloric intermittent fasting,
and comprehensive metabolic phenotyping was conducted to
assess the metabolic effects of fasting intermittently. Interestingly,
isocaloric intermittent fasting-subjected ob/ob animals failed to
exhibit reduced body weight gain, lower fat mass, or decreased
liver lipid accumulation. Intermittent fasting with isocaloric diet
showed no effects on thermogenesis nor induce browning of white
adipose tissue in ob/ob mice. Despite the lack of improvement
in insulin sensitivity, isocaloric diet on intermittent fasting, in
ob./ob animals resulted in improvement in glucose tolerance as
well as higher postprandial insulin level, with elevated incretin
expression, indicating that intermittent fasting with isocaloric
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diet is effective in improving nutrient-stimulated release of insulin
which complimentary for all the CMDs [75]. During the process
of ageing, there is accumulation of dysfunctional and damaged
cellular proteins and organelles, resulting in a disruption of cellular
homeostasis and progressive degeneration which increases the risk
of cell death. Interestingly, physical activity and caloric restriction
are known to promote healthy ageing and mitigate age‐related
pathologies that can modulate the proteome possibly by influencing
intracellular protein quality [76]. It is known that autophagy is
an evolutionary conserved recycling pathway responsible for the
degradation, then turnover of cellular proteins and organelles
which may be linked to the aging process. The target of rapamycin
complex 1 (TORC1), a central kinase involved in protein translation,
is a negative regulator of autophagy, and inhibition of TORC1
enhances lifespan which can decrease the production of cellular
proteins that may otherwise enhance the deleterious accumulation
observed in aging. TORC1 may also exert its effects in an autophagy‐
dependent manner. Caloric restriction and exercise may cause a
concomitant downregulation of TORC1 activity and upregulation
of autophagy in a number of tissues. Moreover, exercise‐induced
TORC1 and autophagy signaling share common pathways with that
of restriction of calories. It is possible that the longevity effects of
exercise and restriction of calorie may stem from the maintenance
of the proteome by balancing the synthesis and recycling of
intracellular proteins and thus may represent practical means to
promote longevity [75,76].

Sleep Disorders, Sleep Behavior and Dementia

Apart nutritional factors and short sleep, disturbances in sleep
such as insomnia, night shift work and circadian disturbances of
sleep, may also predispose memory dysfunction [77-79]. A casecontrol study involved 51,734 patients, a subset of Taiwan’s National
Health Insurance Research Database of reimbursement claims,
diagnosed with primary insomnia as the test group and 258,715
non-primary insomnia participants aged 20 years or older as the
reference group [77]. Cox proportion hazards model revealed that
the cohort with primary insomnia revealed a higher prevalence
of diabetes, dyslipidemia, hypertension, coronary artery disease,
chronic liver disease, and chronic kidney disease at baseline.
After adjustment of these diseases, primary insomnia remained a
significant predisposing factor for developing dementia and was
associated with a 2.14-fold (95% confidence interval, 2.01–2.29)
increase in the risk of dementia. It is possible that patients with
primary insomnia, especially those under 40, may have a higher
risk of developing dementia than those without primary insomnia.
The Hisayama Study, a prospective cohort study was conducted to
investigate the association between daily sleep duration and risk of
dementia and death among community-dwelling Japanese subjects
aged 60 and older without dementia [16]. Self-reported daily sleep
duration was grouped into 5 categories depending upon duration
of sleep; <5.0, 5.0-6.9, 7.0-7.9, 8.0-9.9, ≥10.0 hours. The association
between daily sleep duration and risk of dementia and death was
determined using a Cox proportional hazards models. After followup, 294 subjects developed dementia, and 282 died.
Age- and sex-adjusted incidence rates of dementia and allcause mortality were significantly greater in subjects with daily
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sleep duration of less than 5.0 hours and 10.0 hours and more
than in those with daily sleep duration of 5.0 to 6.9 hours. These
associations remained unchanged after adjustment for potential
confounding factors (<5.0 hours: hazard ratio (HR)=2.64, 95%
confidence interval (CI)=1.38-5.05 for dementia; HR=2.29, 95%
CI=1.15-4.56 for death; ≥10.0 hours: HR=2.23, 95% CI=1.42-3.49
for dementia; HR=1.67, 95% CI=1.07-2.60 for death). Similar
U-shaped associations were observed for Alzheimer’s disease
and vascular dementia [16]. Interestingly, the risk of dementia
and death, among subjects who used hypnotics with any sleep
duration had a risk of dementia that was 1.66 times as great and
a risk of death that was 1.83 times greater compared to those who
did not use sleeping pills and had a daily sleep duration of 5.0 to
6.9 hours. It is possible that a short and long daily sleep duration
and hypnotic use may be risk factors for dementia and death in
Japanese elderly adults [16]. Behavioural risk factors appear to
contribute in the pathogenesis of AD which is a neurodegenerative
disorder characterized by significant disease burden. Sleeprelated pathological symptomatology often accompanies AD.
The etiology and pathogenesis of disrupted circadian rhythm
and AD share common factors, which also opens the perspective
of viewing them as a mutually dependent process [78]. There is
bi-directional relationship between these processes, indicating
the pathophysiological links including neuro-inflammation,
neurodegeneration, and circadian rhythm desynchronization. The
underlying complexities linking AD and circadian rhythm disruption
are based on interventions including melatonin. It is possible that
novel anti-inflammatory treatments and those targeting metabolic
alterations in AD might prove useful for normalizing a disrupted
circadian rhythm. Treatment of circadian disruption may confer
improvement in immunological, metabolic, and behavioral function
in an affected individual.

Night shift work which also disrupts the circadian rhythm and
predispose incident dementia has been examined in two populationbased cohorts from the Swedish Twin Registry (STR) [79]. The STR1973 sample included 13,283 participants born 1926–1943 who
received a mailed questionnaire in 1973 that asked about status
(ever/never) and duration (years) of shift work employment. The
Screening Across the Lifespan Twin (SALT) sample included 41,199
participants born 1900–1958 who participated in a telephone
interview in 1998–2002 that asked about night work status and
duration. In genotyped subsamples (n = 2977 in STR-1973; n =
10,366 in SALT), APOE ε4 status was considered in models. A total of
983 (7.4%) and 1979 (4.8%) dementia cases were identified after a
median of 41.2 and 14.1 years follow-up in the STR-1973 and SALT
sample, respectively. Ever shift work (HR 1.36, 95% CI 1.15–1.60)
and night work (HR 1.12, 95% CI 1.01–1.23) were associated with
higher dementia incidence. Among APOE ε4 carriers, individuals
exposed to ≥ 20 years of shift work and night work had increased
dementia risk compared to day workers [79]. The results indicate
that shift work, including night shift work, compared to non-shift
jobs may increase the risk of dementia.

Psychological Disorders and Dementia

Although depression is one of the most important emotional problem that predisposes dementia, other emotional disorders
such as anxiety and personality traits have also been demonstrat-
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ed to increase the risk or they may be associated with dementia
[80,81]. The role of specific personality traits as risk factor of AD
has been observed, whereas personality traits specifically related
to AD needs clearance [80]. This meta-analysis included 10 primary studies and revealed that, when the personality was evaluated
by informant-rated measures, AD patients had significantly higher levels of neuroticism, lower levels of openness, agreeableness,
conscientiousness, and extraversion than HCs. However, evaluation
of personality by self-rated measures, the results obtained from
informants were confirmed for Neuroticism, Openness, and Extraversion but not for Agreeableness and Conscientiousness where
AD patients and HCs achieved similar scores. It is possible that
high neuroticism and low Openness and extraversion are distinctive personality traits significantly associated with a diagnosis of
AD when evaluated both self-rated and informant-rated measures.
This personality trait profile is similar to premorbid one, which
contributes to development of AD over time. The findings indirectly
support the idea of specific premorbid personality traits as harbingers of AD. The roles of both anxiety and depression as risk factors
for frontotemporal dementia (FTD) and AD have been poorly examined [81]. This study included 84 patients with fronto-temporal
dementia FTD and 556 patients with AD who were compared with
117 cognitively healthy (CH), elderly individuals. Depression and
anxiety were assessed with the Hospital Anxiety and Depression
Scale (HADS). Significant The associations between anxiety and
frontotemporal dementia and between depression and AD were
highly significant. In patients having anxiety assessed via HADS,
showed significant (p = 0.017) (odds ratio [OR]: 2.947, 95% confidence interval increased risk of developing frontotemporal dementia [CI]: 1.209–7.158). A significantly increased risk of developing
AD was also observed in patients who had reported depression on
the HADS (p = 0.016) (OR: 4.389, 95% CI: 1.311–14.690). The findings indicate that anxiety and depression may play different roles
as risk factors for frontotemporal dementia and AD [81].

Buddha’s Eight Fold Path and His Ten Commandments

Since unhealthy behaviors and lifestyle factors are major
determinants of dementia, it poses the possibility that modifications
in the behaviors and lifestyle is the hallmark for prevention and
treatment of dementia [71-88]. In the teaching of Buddhism, the
Eight Fold Path determines the behavior of human beings [82,83].
The first path or step is to have either the right understanding
or the correct view of life, which means knowing the truth of life
meaning. More clearly, there is life after death so do not worry
about future. The second path is right intention or aspiration, right
thought, or the right to resolve, i.e., free your mind from evil deeds
and evil feelings for others. The third step involves right speech:
say nothing that hurts others which means do not speak truth that
is painful for others. The fourth path involves the right action, or
right conduct: means work for the good of others. The fifth step is
right meaning for earning livelihood or self-respect that means our
occupation should not be stressful to self and harmful to others and
possibly involve some occupational physical activity. The sixth path
is the right effort or resisting evil deeds as well as our efforts should
not evolve evil thoughts for others. The seventh step involves the
right concentration of mind: the practice of meditation or right
understanding. Finally, the eighth path involves right mindfulness,
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or how to control one’s thoughts in a way, to pay attention, so that
others feel happy in discussing their problems and taking help
from you. It is possible that Buddha was eating once a day in the
evening which may be ninth path and eating balanced diet or right
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diet may the tenth path. Singh and co-workers have proposed that
these suggestion on behaviors and lifestyles may be called as Ten
Commandments of Buddha [82-86] & (Figure 3).

Figure 3: The Ten Commandments of Buddha for prevention of dementia. Buddha Eight Fold Path as 8 spikes on the wheel.
Adding right time and right eating makes this package, The Ten Commandments of Buddha.

Figure 4: Time course graphs showing an association of increased mortality with fewer days of prayer compared to lower
mortality associated with more days of prayer [85].
Regular physical activity may also improve behavior, but prayer
appears to be more effective in altering one to one, behavior.
In a previous study, the effects of direct contact in person-toperson prayer on depression, anxiety and positive emotions were
examined during a follow-up of one year [86]. The study included
44 subjects who had undergone prayer intervention consisting of
six weekly 1-hour prayer sessions conducted in an office setting.
The post-prayer assessments done after one month and one year
showed significantly less depression and anxiety, more optimism
and greater levels of spiritual experience than did the pre-prayer
measures (p < 0.01 in all cases). All patients with anxiety and
depression maintained significant improvements for the duration
of at least one year after the final prayer session. It appears that

direct contact in person-to-person prayer may be a useful adjunct
therapy as opposed to standard drug treatment for patients with
depression and anxiety. In an epidemiological study involving 209
subjects, blood pressure and heart rate were recorded every 30
minutes, by ambulatory blood pressure monitored for 3-7 days.
The results showed that a larger circadian amplitude of heart rate
was associated with active prayer in Indians of Hindu religion
[84]. In a prospective Nurses’ Health Study (NHS), a cohort of
74,534 women who were free of CVDs and cancer at the start were
recruited [85]; their religious service attendance was assessed
by a self-reported questionnaire, which was collected initially in
1992, subsequently every four years. The investigators identified
13,537 deaths, including 2,721 dues to CVDs and 4,479 dues to
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cancer, during follow-up from 1996 until 2012. The results showed
that attending religious service more than once per week was
associated with 33% reduction in mortality, compared with women
who had never attended religious services (HR=0.67, 95%CI: 0.62–
0.71, p-value for trend <0.0001). Comparing women who attended
religious services more than once per week with those who never
attended, the HR for cardiovascular mortality was 0.73 (0.62–0.85,
p for trend <0.0001); and cancer mortality was 0.79 (0.70–0.89,
p-value for trend <0.0001). This study provided strong evidence
that social support, depressive symptoms, smoking cessation, and
optimism mediated the relationship between religious service
attendance and reduced mortality. Interestingly, the findings of this
study indicated that frequent religious service attendance may be
associated with significantly lower risk of all causes of CVDs and
cancer mortality [85]. Figure 4 illustrates the relationship between
greater prayer intervention and lower mortality, whereas increased
mortality occurred in the group with fewer prayer days.
It is known that apart from health behaviors, certain
environmental factors such as space and weather can also influence
neuronal function as well as mental and spiritual health which may
influence behavior as well as physical and social health [86-90] In
developing countries, higher income classes have a greater risk of
hypertension, CAD and CVDs as well as type 2 diabetes mellitus
which are risk factors of dementia [82,84]. In an epidemiological
study, behavioral risk factors, sedentary life-style habits, excess
salt intake and alcohol consumption, and other typical Western
dietary habits were significantly more common among decedents
belonging to higher social classes 1-3, compared to those within
lower social classes 4 and 5 [82]. Lack of knowledge regarding
healthcare education was significantly more common among
decedents in lower income classes, who died earlier due to both
communicable and non-communicable diseases, including longterm complications or end-organ failures. The results of this
study as reviewed earlier, also showed that deaths associated
with diabetes and CVDs were significantly more common among
higher income classes 1-3, compared to lower income classes 4
and 5. However, deaths due to malignant and chronic lung diseases
were not associated with social class (except the social class of
women with breast cancer), but the total proportion of deaths
due to NCDs was significantly greater among higher social classes
1-3, compared to lower social classes 4 and 5[82]. The findings
showed for the first time that lack of health care education, (which
is dependent on health behavior), despite better general education
and income (prosperity), appears to be the major cause of deaths
due to cardiovascular diseases and diabetes mellitus, especially
among higher income classes 1-3 [82].

The results of several epidemiological studies indicate that
social determinants of health and economic status, such as academic
education and health education, occupation, household income,
and availability of automobiles, are important indicators of lifestyle
and food consumption patterns which can influence emotional and
physical health [82,97]. These factors have similarity with paths
suggested by Buddha and can influence our body systems and
health [82,83]. Lack of many of these coronary protective factors
have been found to be associated with acute coronary syndromes
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[98]. These are important in the modern context because lack of
health care education about behavioural risk factors can predispose
to greater risk of CMDs as well as psychological disorders, anxiety,
insomnia and depression despite greater prosperity [82,98-106].
Therefore, prosperity alone may not prevent NCDs and extend life
span to serve the sustainable development goals of the UNO. These
social markers, along with health care education, can significantly
influence the levels of behavioral risk factors: namely religious
service attendance, meditation and yoga, physical activity, dietary
patterns, salt intake, alcohol consumption and tobacco use, which
are important factors in the pathogenesis of NCDs [98-106].
Excessive indulgence in any of the health-related behaviors and
unhealthy food habits may independently predispose to higher
morbidity and mortality [82-88]. Mental and spiritual health
are inter-related and are positively linked with healthy behavior,
decreasing the risk of all diseases and increasing the quality of life
for the individual [98-100]. In a meta-analysis involving 19 eligible
cohort studies, 323,709 participants, 8,447 cases of myocardial
infarction (MI) and coronary death were reported during followup ranging from 4 to 37 years [101]. The pooled adjusted Hazard
Ratios for patients with depression (versus those without) were
1.22 (95% CI: 1.13–1.32) for combined myocardial infarction
(MI) and coronary death, 1.31 (95% CI: 1.09–1.57) for MI alone (9
studies), and 1.36 (95% CI: 1.14–1.63) for coronary death alone (8
studies). The increased risk of MI and coronary death associated
with depression was consistent using modified inclusion criteria,
across most subgroups, and after adjusting for possible publication
bias. Depression was clearly associated with a significantly greater
risk of MI and coronary artery disease (CAD) and death, thereby
suggesting that prevention and treatment of depression may
decrease the risk of CVDs. It is clear that depression is a risk factor
of CVDs as well as dementia which can be controlled by regular
practice of healthy behaviors [82,83].
The Eight Fold Path of Lord Buddha shows the eight spikes
indicating eight behaviors. Buddha also had a discipline in eating
involving the right diet and at the right time of eating (evening),
thus forming Ten Commandments of Buddha for total health [82].
A careful consideration of these behaviors indicates that if they are
not followed properly, then the same may predispose to conflicts
including personal as well as social conflicts, thereby causing adverse
consequences in mental, social, spiritual, and physical health. A
lack of adherence to Eight Fold Path of Buddha can predispose
an individual to disturbance in social, mental and spiritual wellbeing, occasionally resulting in disturbed physical well-being of
the body [82,83]. Thus, a continuing conflict between internal body
environment and external social environment may result in chronic
anxiety disorder, and cause excessive anxiety, depression, type A
behavior and bipolar disorders as well as dementia, all leading to
the distortion of body homeostasis and ultimately causing CMDs
including obesity and diabetes mellitus that are in turn risk factors
of dementia [98-102]. Mental dysfunctions and depression make
the prevention of CVDs quite challenging, since due consideration
has not been given to spiritual behavior modification. If they are
not properly nurtured, then they can adversely affect our social
and personal well-being, leading to undesirable consequences on
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mental health including dementia, characterized with symptoms
summarized in Table 2.

Practising Buddha’s Eightfold Path Can Prevent Diseases

A lack of adherence to Buddha’s Eightfold Path can also
predispose to disturbance in social, mental and spiritual well-being
and occasionally resulting in disturbed physical well-being. Thus,
a continuous interaction between internal environment and social
environment may result in chronic anxiety disorders: anxiety,
depression, type A behaviour leading to dementia. In turn, all of
these can lead to CVDs, diabetes and other NCDs [98-102]. Figure 5
shows the possible beneficial effects of practicing Buddha’s EightFold Path on the brain and other organs of the body in preventing
chronic diseases including dementia. Effect of pranayama breathing
patterns which is a type of yoga has been found to control behavior
as well as naso-bronchial diseases [97]. A study by Fedacko et al.
[98] showed that coronary protective factors and health behaviors
are inversely associated with acute coronary syndromes (ACS),
indicating that behavioral factors are important in the prevention
of CVDs. There is much evidence that Western-type diets have
adverse effects on the development of chronic anxiety disorders,
whereas diets rich in Mediterranean foods may be more neuroprotective [99]. In a case-control study, 435 patients with ACS were
compared with 495 age- and gender-matched control subjects. The
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incidence of depression (19.8% vs. 6.3%, P<0.001) after the intake
of Western-type foods was significantly more common among
ACS cases compared to the control group [99]. The consumption
of Indo-Mediterranean foods and blood nitrite concentrations
were significantly lower among ACS patients as compared to the
control group. After adjustment for age and BMI, depression was
positively and strongly associated with ACS (P<0.001), as shown
by odds ratios and their 95% confidence intervals. Incidences of
depression after intake of Western-type foods were significantly
associated with ACS (P<0.001). Following the intake of IndoMediterranean food, the blood nitrite was inversely and weakly
associated with ACS (P<0.02). A weaker positive association
(P<0.02) of angiotensin converting enzyme (males: 0.57) with ACS
was also found in this investigation. The results of this study also
suggested that depression, Western-type food consumption, and
high blood angiotensin converting enzyme were significant risk
factors of ACS. Indo-Mediterranean food intake and blood nitrite
showed beneficial effects on the risk of ACS [99]. Recently, the
renin–angiotensin system has been shown to be a possible new
target for the treatment of depression which possibly may also be
a marker of dementia [100]. Association of circadian disruption of
sleep and night shift work with risk of cardiovascular diseases has
also been reported indicating that these morbidities may be in way
of dementia [106].

Figure 5: Possible beneficial effects of Buddha’s Eight Fold Path on the brain and other body organs in the prevention of chronic
diseases including dementia [82,83]).
Modifications in behavior may improve adherence to healthy
behaviors like physical activity which is protective against CMDs
and dementia [109]. In a cohort study, a total of 10,308 adults (33%
women) aged 35 to 55 years in 1985 were followed up until 2015
and in which BMI was assessed six times and 329 cases of dementia
were recorded [25]. The changes in body mass index (BMI) for
more than 28 years before dementia diagnosis were compared
with changes in BMI in those free of dementia. The results revealed
that obesity (BMI ≥30 kg/m2) at age 50 years (hazard ratio = 1.93;
1.35–2.75) but not at 60 or 70 years was associated with risk of
dementia. Trajectories of BMI differed in those with dementia
compared with all others (P < .0001) or to matched control subjects
(P < .0001) such that BMI in dementia cases was higher from 28

years (P = .001) to 16 years (P = .05) and lower starting 8 years
before diagnosis. The hypothesis that midlife obesity increases risk
for dementia has been challenged by two sets of recent findings. The
first using electronic patient records from 2 million adults showed
lower rates of dementia in the obese and progressively decreasing
risk with increasing obesity [107].

Meditation, Mindfulness and Dementia

Out of eight fold paths of Buddha, right concentration or
meditation and mindfulness have been critically examined for their
effects on health and diseases. Meditation which is hallmark of
concentration is the most important component of yoga therapy.
Yoga therapy also includes yoga postures, yoga prayer and yoga
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breathing as its major components which can influence health
and behavior by their effects on autonomic nervous system [9196]. In a randomized controlled trial of transcendental meditation,
the components of metabolic syndrome in subjects with coronary
artery disease (CAD) were examined [96]. The results showed
that practice of regular meditation can cause a significant decline
in systolic blood pressure. Chronic hypertension is an important
risk factor for heart failure and metabolic syndrome which are risk
factors of dementia and which can be controlled by yoga therapy
[96]. Meditation is known to improve sleep, decrease depression,
reduce anxiety, down regulate inflammatory genes, upregulate
immune system genes, improve insulin and glucose regulatory
genes, and increase telomerase by 43%; the largest ever recorded
[108]. It also improves psycho-spiritual well-being or spiritual
fitness, important for maintenance of cognitive function and
prevention of AD [108]. In a clinical trial involving 81 subjects,
treatment with kundalini yoga was associated with significant
improvement in memory and depressive symptoms along with
short- and long-term improvements in executive functioning and
broader effects on depressed mood and resilience [110].
In another clinical trial among 100 subjects, short-term
meditation (n = 27) practiced Raja Yoga meditation for a duration
of six months to five years and long-term meditation (n = 73)
practiced Raja Yoga meditation for more than five years [111].
Comparison between short term and long term meditation showed
that the changes from baseline values (from premeditation to postmeditation at 15 and 30 minutes, in short term group were not
statistically significant with those in the short term group (P > 0.05).
However, within group differences in long term group revealed that
changes in the physiological variables, heart rate, blood pressures
were statistically significant when compared between pre and
post meditation both at 15 and 30 minutes. The study suggests
that the long-term practice of Raja Yoga meditation improves
basic cardio-respiratory functions due to shifting of the autonomic
balance in favor of parasympathetic instead of sympathetic system.
Another study of middle latency auditory evoked potential during
Brahmakumaris Raja Yoga meditation revealed that there was
a decrease in the peak latency of the Na wave (a negative wave
between 14 and 19 msec.) during meditation [112]. Since the neural
generator of this wave lies at the midbrain-thalamic level, from the
results one can infer that the meditation reduces conduction time
at this level. The regular practice of mental repetition of “OM” can
cause significant changes in the middle latency auditory-evoked
potentials, which indicate that it facilitates the neural activity at the
mesencephalic or diencephalic levels [113]. The study comprised of
30 subjects aged 20 to 55 years, who had a minimum of 6 months
experience in meditating “OM”. Each subject was assessed in four
sessions, i.e. two meditation and two control sessions. The two
control sessions were:
a)

b)

Ekagrata, i.e. single-topic lecture on meditation and
Cancalata, i.e. non-targeted thinking.

The two meditation sessions were:
a)

Dharana, i.e. focusing on the symbol “OM” and
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b) Dhyana, i.e. effortless single-thought state “OM”. All four
sessions were recorded on four different days and consisted of
three states, i.e. pre, during and post.

The findings revealed
that the wave V peak latency
significantly increased in cancalata, ekagrata and dharana, but no
change occurred during the Dhyana session [113]. It is possible
that information transmission along the auditory pathway is
delayed during cancalata, ekagrata and dharana, but there is no
change during Dhyana. It may be said that auditory information
transmission was delayed at the inferior collicular level as the wave
V corresponds to the tectum.

There has been a surge of interest in the research on
mindfulness as a psychological construct and as a modality of
treatment. Currently, it is not clear how the teachings of Buddha
and Western psychological aspects of mindfulness differ, and
furthermore, how mindfulness can be integrated into modern
medicine. There are cross-sectional studies and clinical trials on
the associations between mindfulness and various indicators of
psychological health. A few intervention studies on the effects of
mindfulness-oriented interventions on psychological health, and
laboratory-based experimental research on the immediate effects
of mindfulness inductions on emotional and behavioral functioning
have also been published [114,115]. Mindfulness may bring
about various positive psychological effects, including emotional
reactivity, greater subjective well-being, reduced psychological
symptoms and improvement in regulation of behavior. Another
review obtained a greater insight into the effects of MindfulnessBased Stress Reduction (MBSR) and Mindfulness-Based Cognitive
Therapy (MBCT) on the mental health, involving 23 studies; 22 on
the effects of MBSR and 1 on the effects of MBSR in combination
with some aspects of MBCT. The results showed that the strongest
outcomes were reduced levels of emotional exhaustion (a dimension
of burnout), stress, psychological distress, depression, anxiety,
and occupational stress. There were significant improvements
in terms of mindfulness, personal accomplishment (a dimension
of burnout), sleep quality, (occupational) self-compassion and
relaxation, indicating that MBSR may help to improve psychological
functioning [114,115].
The present model of health has been considered the worst,
because it gives no emphasis on spiritual behavior and pushing
the world toward the slow-motion disaster in terms of total
health and care for the patients [116]. Protective therapies to
manage the patients with dementia and caregivers often focus
on one or the other group, rather than the dyad. New strategies
such as meditation, singing songs, and behavior with mindfulness
are needed to train care giver to support the well-being of both
caregiver and person with dementia [117-121]. In several studies,
intervention with mindfulness training has shown to improve
psychological well-being in both healthy subjects and in patients
suffering from dementia [11-121]. The use of amyloid positron
emission tomography (PET) associated with subsequent change
in the management of patients with mild cognitive impairment
(MCI) or dementia of uncertain etiology [121]. This study
included 11 409 participants with MCI or dementia of uncertain
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cause, patient management 90 days after amyloid PET changed
(compared with the pre-PET plan) in 60.2% of patients with MCI
and 63.5% of patients with dementia. It is possible that amyloid
PET was associated with changes in the subsequent management of
diagnostically challenging patients with cognitive disorders [121].
There is evidence that Kirtan Kriya (KK, singing religious
songs),is an easy, cost effective meditation technique requiring
only 12 minutes a day, which has been successfully employed to
improve memory in studies of people with subjective cognitive
decline, mild cognitive impairment, and highly stressed caregivers,
all of whom are at increased risk for subsequent development of
AD [119]. It also improves sleep, decrease depression, reduce
anxiety, down regulate inflammatory genes, upregulate immune
system genes, improve insulin and glucose regulatory genes, and
increase telomerase by 43%; the largest ever recorded [119]. KK
also improves psycho-spiritual well-being or spiritual fitness,
important for maintenance of cognitive function and prevention of
AD. It is easy to learn and practice by aging individuals. specifically,
along with other modalities such as dietary modification, physical
exercise, mental stimulation, and socialization, which may be
beneficial as part of an AD prevention program.

Miscellaneous Factors Influencing Dementia

Apart from abnormalities in psychological behavior, restricted
feeding, either evening or morning, pollution, visualization of green
land, have also been reported to influence various behavior patterns
as recommended by Buddha’s Eight Fold Path [83,123-125]. There
is a common belief that a change in environment, from residing in a
busy city to hills or sea shore or walking in green parks, can cause
mental relaxation. Recently, a total of 110 clusters containing 541
vacant lots of land were enrolled in the trial and randomly allocated
to the groups [30]. Of the 442 adults, a total of 342 (77.4%) had
follow-up data and were included in the analysis. Of these, 117
(34.2%) received the greening intervention, 107 (31.3%), the trash
cleanup intervention, and 118 (34.5%) no intervention. Intentionto-treat analysis of the greening intervention compared with no
intervention demonstrated a significant decrease in participants
who were feeling depressed (P = .03) and worthless (P = 0.04), as
well as a non-significant reduction in overall self-reported poor
mental health (P = 0.051). For subjects living in neighborhoods
below the poverty line, the greening intervention demonstrated
a significant decrease in feeling depressed (P = 0.007) [125].
Intention-to-treat analysis of those living near the trash cleanup
intervention compared with no intervention showed no significant
changes in self-reported poor mental health. These results indicate
that change to living in an environment with green land can provide
protection from depressed mood despite no prosperity. Overall, a
review of literature has provided sufficient evidence that behavioral
factors are important in the pathogenesis and prevention of CVDs.
Eight Fold Path proposed by Buddha’s recommendations may have
a strong influence on behavioral factors and be a useful tool in the
prevention of CMDs and dementia.
There is evidence that most chronic anxiety disorders as
well as eating and sleep behaviors are associated with abnormal
neurobiological mechanisms and neuronal dysfunctions [125-
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130]. Recently Raj Yoga meditation has been found useful in the
management of psychological disorders including dementia [131].
The functional neuroanatomy of depression suggests that the
ventromedial and dorsolateral sectors of the prefrontal cortex
are critical neural substrates with distinct alterations of neural
circuits [130]. Functional Magnetic Resonance Imaging (MRI)
has shown that major depression is normally presented with
aberrant neural activity in the amygdala, hippocampus, striatum,
prefrontal cortex, anterior cingulate cortex, and the thalamus. In
turn, they can predict a subsequent reduction in the activation of
prefrontal cortex in depression [130]. There is consistent evidence
that fasting on alternate days and restricted feeding either in the
morning or evening can influence energy metabolism regulated by
the central circadian clock as well as peripheral clocks [126,127].
It has been announced by the UNO, that in order to achieve the
Millennium Development Goal worldwide, childhood mortality has
to be reduced by half and maternal mortality has to be reduced by
44%. The above discussion makes clear that NCDs are not always
associated with poverty and created inequity, but there is definite
financial loss from NCD-related medical care because insurance
coverage is not enough to meet the demand of management. There
may be a high return for countries at all income levels, contributing
to economic growth, due to investment in the prevention of NCDs.

Mechanisms and Pathogenesis of Dementia

Asia in general, India and China in particular have traditional
approaches for diet and lifestyle changes for prevention of CMDs,
including dementia [131]. It is possible to study the effects of
traditional diets and lifestyle on mechanisms of dementia via
neuroimaging. Functional magnetic resonance imaging (fMRI) and
positron emission tomography are new technological advances
which are used to study brain regions in majority of the brain diseases
including dementia [128-132]. fMRI and fluorodeoxyglucose and
amyloid PET are gaining traction in the clinical arena, but validity
and cost-effectiveness remain to be established. Tau PET might
offer new insights and be of great help in differential diagnosis and
selection of patients for trials. However, the challenge is to diagnose
preclinical Alzheimer’s disease which is defined as biomarker
evidence of Alzheimer’s pathological changes in cognitively healthy
subjects. Diabetes mellitus due to its slow grade inflammation, is
the major risk factor of dementia which may be associated with
white matter hypersensitivity (WMH) indicating deterioration of
cognitive function and impairment in daily living. In a sample of 178
elderly patients with diabetes, there was a significant association
between WMH volumes and Mini Mental State Examination
(MMSE) scores (p = 0.039) and between WMH and daily activity
status [22]. A significant relation of large WMH volumes with a
high glycoalbumin/glycohemoglobin ratio was also observed. Large
WMH volumes were also found to be associated with a low body
mass index, low blood pressure but not with Hb1c [22]. Multiple
regression analysis showed that high GA/HbA1c, which reflects
high glucose variability, was a significant determining factor for
large WMH volumes.
Obesity and hypertension are also risk factors of dementia
which manifests particularly after 60 years of age which can produce
changes in brain regions [25,26]. In one study, the relation of
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central obesity, hypertension, or depressive symptoms moderated
the relationship between β-amyloid (Aβ) and longitudinal cognitive
performance in late middle-aged adults enriched for AD) risk
[26]. The study included 207 participants, aged 40–70 years with
73% having parental AD. The relationship between Aβ and Verbal
Learning & Memory decline was moderated by hypertension (χ2(1)
= 3.85, P = .04) and obesity (χ2(1) = 6.12, P = .01); those with both
elevated Aβ and the risk factor declined at faster rates than those
with only elevated Aβ or elevated risk factors. It is possible that
hypertension and obesity can moderate the relationship between
Aβ and cognitive decline. Apolipoprotein E (APOE) e4 gene is one
of the major risk factors for AD, therefore, adults who possess one
copy of the APOE e4 gene are three times more likely to develop
the disease than those without the gene. However, those with two
copies are 8-12 times more likely to develop Alzheimer’s. There are
several types of dementia; Alzheimer’s disease, dementia with Lewy
bodies, frontotemporal dementia, vascular dementia, and mixed
dementias. It is known that each of these dementing conditions
has their unique pathologic signature, one common etiology
shared among all these conditions is cerebrovascular dysfunction
at some point during the disease process. The current findings
and the important contributions of cerebrovascular, physiologic,
and cellular alterations to cognitive impairment in these human
dementias occur mostly due to diet and lifestyle changes. Smallvessel disease is the underlying neuro-pathologic hallmark of
various dementias, but there may be controversial findings. The
molecular mechanisms shared among all dementia types include
hypoxia, oxidative stress, mitochondrial bioenergetics, neuroinflammation, neurodegeneration, and blood–brain barrier
permeability responsible for aetiology and progression of disease.
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practice guidelines can improve the quality and consistency of care
in all aspects of dementia diagnosis and management by clarifying
interventions supported by sound evidence and by alerting
clinicians to interventions without proven benefit. Clinical practice
guidelines for the diagnosis of mild cognitive impairment (MCI)
compared to dementia have been proposed by the Indian experts
[135] (Table 3). These guidelines need modification by adding
functional magnetic imaging(fMRI) or PET screening of brain.
Moreover, no attempt is made to exclude the presence of depression
in the existing guidelines [137].
Table 3: Mild cognitive impairment verses dementia (modified
from reference 135).

1
2.

Of the several guidelines that are proposed for prevention
of dementia, the proposal by Bredson appears to be interesting
[133-138]. He proposed 3 major risk factors for Alzheimer’s;
inflammation, nutrient deficiency, and accumulation of toxic
substances [134]. Diabetes is an additional condition which is
associated with a micro-inflammation and leaky gut which can
rapidly promote Alzheimer’s disease. These guidelines only provide
a broad framework for assessment, management and follow-up of
older people with dementia. While most of the recommendations
are evidence based, these guidelines should not be considered
as a substitute of professional knowledge and clinical judgment.
The recommendations made as part of these guidelines should be
tailored to address the clinical needs of the individual patient and
the treatment setting. American Family Physicians Guidelines give
greater emphasis on neuro-psycho- logical evaluation to identify the
onset and type of mild cognitive impairment and dementia so that
early intervention can occur [137]. Such evaluation can be useful in
predicting the degree of driving risk and in determining decision
making capacity in persons with dementia. It can identify cognitive
deficits, predict functional outcomes, and monitor patient recovery
after traumatic brain injury. Dementia is a highly prevalent acquired
cognitive disorder that interferes with activities of daily living,
relationships and quality of life [133]. Recognition and effective
management strategies are necessary to provide comprehensive
care for these patients and their families. High-quality clinical

Dementia

No significant impairment of
daily living.

Severe interference in daily
living activities.

Impaired cognition in one or
more domains.
Clinical Features

4.

Difficulty in doing more than
one task.

Language, articulation and
personality problems.

6

MCI may represent a
prodromal state of dementia,
but all cases do not develop
dementia.

Progressive cognitive decline.

5.

Mild impairment in complex
aspects of daily activity.

Significant cognitive decline;
memory, speech, judgement,
visuospatial, behaviour.
Significant impairment in
cognition.

3.

Diet and Lifestyle Guidelines for Prevention of Dementia

Mild cognitive impairment
(MCI)

Difficulty in solving complex
problems.

7.

Depression should be excluded.

9.

Protective therapies may
reverse MCI.

8.

10.

Clinical Features

Severe memory loss,
visuospatial dysfunction.

Depressive symptoms may be a
part of dementia.

Brain is slightly active on
imaging.

Significantly lower brain activity
on functional PET imaging.

Angiotensin converting
enzyme may increase.

Angiotensin converting enzyme
high.

Moderate improvement by such
therapies.

AGREE-II guidelines suggest that the management of dementia
incorporates values, cultures and specific needs in care plans and
interventions which includes encouragement for moderate exercise
and recreational activities and participation in programs aimed at
cognitive stimulation [133]. The driving ability should be evaluated
at diagnosis and advise, and report, giving information at all stages
of disease on available community and medical resources. These
guidelines emphasise to re-evaluate disease progression in a
comprehensive manner, including the option of using scales such
as the MMSE. Drug management of cognitive aspects of dementia
involves patient and family in decision making; such as discussion
on adverse effects of drugs and benefits and adherence at every
visit. In Alzheimer’s dementia, consider cholinesterase inhibitors to
treat mild–moderate dementia. Memantine may provide benefit in
moderate–severe dementia. In vascular dementia, identify and treat
vascular risk factors because acetylcholinesterase inhibitors are
non-indicated in vascular dementia. However, acetylcholinesterase
inhibitors can be considered for cognitive symptoms in Parkinson’s
disease-associated dementia. Alternative agents; herbal products
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and other pharmacotherapy including, but not limited to, gingko
biloba, folic acid, vitamin B12, vitamin E, steroidal and nonsteroidal anti-inflammatory drugs, hormonal therapy and statin
therapy are not recommended routinely for dementia management.
Recommended therapies include music therapy and massage
therapy, yoga postures, meditation and prayer, singing may be
advised, apart from diet and lifestyle changes to prevent further
progression of all the types of dementia (Table 4). Pharmacologic
management of typical BPSD symptoms. Use medications sparingly
only after non-pharmacologic approaches have failed, with
awareness of side-effects. Advise patients and families on the
risks and benefits prior to commencement of pharmacotherapy.
Controversial therapies that cannot be recommended include
aromatherapy and multisensory stimulation (also known as
Snoezelen therapy). Atypical antipsychotics are preferred (over
typical antipsychotics).
Table 4: Diet and lifestyle guidelines for prevention of memory
dysfunction and dementia.
Mediterranean style diets and lifestyle
modification,

Quantity (g/day)

Fruits, vegetables and nuts

400

Total fat; olive oil, mustard oil, rape seed oil

30-50

Whole grains; brown rice, millets

400

Probiotics; yogurt, curd

100-300

Fish (oily, protein and peptides)

100-200

Chocolate

50-100

Tea (green tea, more flavanol)

2-10 cups

Meditation, minutes/day

20-30

Moderate physical activity (minutes, twice per
day)
Yoga posture, minutes/day

Yoga breathing. Minutes/day

Yoga singing/verbalization, minutes
Prayer, minutes

Circadian restricted feeding (Most calories;
morning/evening)

45-60
20-30
20-30
12-20
20-30
90%

Caloric restriction, Calories/day

1000-1500

Desirable body mass index during diet and
lifestyle changes, (Kg)

23-25 Kg/M2

Intermittent fasting, (alternate day, biweekly of
weekly)

Low doses should be used and carefully up-titrated; taper as early
as possible. There is lack of consensus for using benzodiazepines,
anticonvulsants, mood stabilizers and SSRIs in dementia.
Evaluation and management of mood and other symptoms for comorbid depression. Non-pharmacologic therapy, such as cognitive
behavioural therapy or psychotherapy and reminiscence therapy,
is recommended first line therapy. In severe disease or after failed
non-pharmacologic therapies, use an antidepressant; SSRIs are
recommended, while tricyclic antidepressants are advised against.
Cognitive behavioural therapy or psychotherapy is beneficial for
caregivers facing psychological morbidity. Anticipate the financial
impact of caring for a person with dementia in the home and discuss
potential benefits available. Care givers should be involved in

decision-making and advanced care planning; the use of advanced
directives and identify surrogates for medical and legal decisionmaking. It is also proposed that the renin–angiotensin system could
also be a possible new target for depression as well as dementia
[100]. Because high concentrations of angiotensin converting
enzyme has been observed among patients with MCI and dementia
compared to healthy age and sex-controlled subjects. (Angiotensin
converting enzyme (ACE) (μm/l), mean ±standard deviation 104.5
±11.5 vs 54.6±6.6, personal communication, by RBS). This finding
is important because treatment with ACE- inhibitors showed an
improvement in cognition in patients with Alzheimer disease
dementia but not in functionality (the Federal University of Sao
Paulo presented at the 2018 Alzheimer’s Association International
Conference, July 22-26, 2018 in Chicago, Illinois).

In brief, in developed countries with high life expectancy,
Alzheimer’s disease is the most common form of dementia,
accounting for about 60-80 percent of all cases. Since, in the United
States alone, an estimated 5.4 million people have Alzheimer’s
disease, where western diet and lifestyle may be the cause of
dementias, it is important to understand that these lifestyles need
modification for prevention of dementia. Since apolipoprotein E
(APOE) e4 gene is one of the biggest risk factors for Alzheimer’s
disease, therefore, adults who possess one copy of the APOE e4
gene are three-fold more likely to develop the disease than those
without the gene. However, those with two copies are 8-12 times
more likely to develop Alzheimer’s. The results from the new
studies suggest that the risk of dementia may be just as high for
older adults exhibiting sedentary behaviour. Therefore, it is most
important to advise diet and lifestyle changes and behavioural
counselling for management of all types of dementia.
The guidelines for the management of dementia for Japanese
were released in 2010 providing specific guidance for AD about
clinical signs, image findings, biochemical markers, and approaches
to management [14]. These guidelines are simply modifications
of the Western guidelines indicating that there is a need to study
the greater details of risk factors and protective factors among
Japanese in the cross-sectional survey and cohort studies [17].
Drug therapies and non-pharmacotherapies to relieve cognitive
symptoms have been advised, as were recommendations to achieve
better patient care. Due to population aging and growing awareness
of AD in Japan, health care expenditure and associated burden are
expected to rise in the next one decade. There is a need to highlight
the importance of early detection, diagnosis, and treatment of AD
as strategies to minimize the impact of AD on society. In non-drug
strategy, it is important to substitute global diets with functional
foods; Indo-Mediterranean foods; whole grains (grams, red beans,
kidney beans, millets, mustard oil and spices; fenugreek, turmeric,
cumin and coriander etc) as well as typical Japanese foods (fish,
soya beans, soy products, vegetables, whole rice ) for global
prevention of dementia.

WHO in conjunction with Member States and other relevant
stakeholders to improve the lives of people with dementia and their
careers, while decreasing the impact of dementia on communities
and countries? Areas for action include increasing prioritisation and
awareness of dementia; reducing the risk of dementia; diagnosis,
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treatment and care; support for dementia carers; strengthening
information systems for dementia; and research and innovation.
In May 2017, the Seventieth World Health Assembly endorsed the
global action plan on the public health response to dementia 20172025. This action plan includes seven strategic action areas and
dementia risk reduction is one of them. Aligned with its mandate to
strengthen the evidence base for dementia risk reduction, WHO has
initiated the process of development of recommendations on risk
reduction of cognitive decline and dementia.
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