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Abstract. Dementia, characterized by cognitive decline and memory deterioration, poses a
significant and growing global health challenge. Alzheimer's disease (AD) is the most common
form, with others including Lewy body dementia (LBD), frontotemporal dementia (FTD), and
vascular dementia (VaD). The World Health Organization estimates that 55 million people
worldwide are affected, a number projected to triple by 2050. This essay explores both non-
modifiable and modifiable determinants of dementia and their implications for public health
policies and prevention efforts. Non-modifiable determinants include age, genetics, and sex, all
of which significantly influence dementia risk. Ageing is the primary risk factor, with genetic
factors such as mutations in APP, PSEN1, and PSEN2, and the APOE ¢4 allele increasing
susceptibility. Women, due to their longer lifespan and hormonal differences, are at a higher risk
compared to men. Modifiable determinants encompass lifestyle factors and medical conditions,
notably diet, physical activity, alcohol and tobacco use, hypertension, and diabetes. Effective
public health policies, like the WHO's Global Action Plan, emphasize early intervention and
lifestyle modifications. Integrating these determinants into policy making requires a balanced
approach, considering the dynamic nature of modifiable factors and the specific needs of an
aging population. The essay underscores the need for comprehensive public health education,
destigmatization of dementia, and an inclusive healthcare infrastructure to enhance dementia
prevention and care, ultimately reducing the societal burden of this condition.
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1. Introduction

Dementia is a broad term used to represent various symptoms of cognitive decline, including
deterioration in memory, difficulties with thinking, and problem-solving issues that are severe enough
to interfere with daily life. Though there are many other varieties of dementia, each with its own set of
causes and symptoms, Alzheimer's disease (AD) is the most frequent type. Lewy body dementia (LBD),
frontotemporal diseases (FTD), and vascular dementia (VaD) are examples of other types of dementia.
Mixed dementia is a prevalent condition in which two or more kinds of dementia coexist. Dementia's
global influence is significant and expanding. The World Health Organisation (WHO) estimates that 55
million people worldwide suffer from dementia; as the population ages, this figure is projected to almost
triple by 2050. In addition, dementia has significant expenditures connected with it, including direct
medical care, social care, and the loss of income for patients and carers. Individuals and society as a
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whole are affected significantly on an emotional, social, and economic level by this syndrome. Therefore,
it is imperative for public health to comprehend the factors that contribute to dementia for multiple
reasons, and they can be divided into non-modifiable (such as age, genes and sex) and modifiable (such
as lifestyle factors and medical conditions).

2. Non-Modifiable Determinants

Non-modifiable determinants are factors that influence an individual's health status but cannot be
changed or altered by the individual. These determinants are beyond one's control and for dementia,
they can be age, genetics and sex.

2.1. Age

Ageing is considered the primary risk factor for all significant types of dementia and is believed to
represent the initial stage of neurodegeneration. People 65 years of age and older make up the majority
of AD cases, and dementia risk doubles annually since 65 [1]. It is thought that as people age, previous
healthy neurons stop functioning, and lose their connections and become less efficient and ultimately
die [2]. Initially, the damage seems to occur in the hippocampus and the entorhinal cortex, critical
regions of the brain for learning and memory. These areas are early and significantly impacted by
neurofibrillary tangles (NFTs), composed of tau proteins. These proteins form abnormal structures
suspected of causing brain cell damage, alongside senile plaques (SPs) primarily made of amyloid
(AP). Both are the result of accumulation of atypical proteins [3]. In AD, plaques and tangles can expand
into many other regions, playing a complex role in the disease's pathogenesis by disrupting the network
of brain cells and interfering with essential cellular processes. This leads to extensive damage and
noticeable shrinkage in brain tissues [2]. Additionally, FTD and LBD both exhibit hippocampal disease
and degeneration [1].

Furthermore, dementia, particularly VaD, was linked to small-vessel disease, infarcts, and the
existence of multiple vascular pathological changes known as vascular ageing [5]. This is because older
adults' blood vessels are less flexible and narrower, which contradicts blood flow. Comorbidities are
another factor contributing to the higher risk of dementia in the elderly. Diseases include heart disease,
diabetes, and hypertension—all of which are established risk factors for dementia.

2.2. Genetics

Genetics, including specific gene mutations and risk genes, play an important role in defining the risk
and course of dementia. At present, researchers have identified over 80 genomic areas linked to AD.
Only three causal genes, APP, PSENI1, and PSEN2, have been identified as causing early-onset
autosomal dominant familial AD, which accounts for less than 10% of all cases. An individual who
inherits a mutation in one of these genes (APP, PSEN1, or PSEN2) is likely to develop AD before the
age of 65 or much sooner [6]. However, these three genes in some early AD patients did not mutate.
This shows that some early AD is related to other genetic mutations or unknown factors. Other genes
may not cause dementia directly but increase the risk of developing it. The most well-known example
is the apolipoprotein E (APOE) gene, particularly the APOE &4 allele [6]. Empirical data indicates that
APOE impacts AD mostly through its impact on AB metabolism. It may function by modifying the
build-up of A plaques in the brain and &4 carriers tend to have more amyloid deposition at an earlier
age. AD is hypothesised to occur as a result of issues with this mechanism [8].

2.3. Sex

Women make up about two thirds of those with dementia diagnosis. Compared to males, females are
around twice as likely to suffer from AD. This is mostly due to their longer lifespan and increases the
time during which they may develop the disease [9]. Differences in the development of dementia
between the sexes can also be explained by genetic factors. For instance, the ApoE4 allele, is a known
risk factor for AD. The ApoE4 gene variant is equally common in men and women, but it appears to
have a higher impact on dementia risk in women than in men. This could be related to tau pathology
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[10]. Moreover, hormonal effects also play a vital role that suggests oestrogen protecting the brain,
possibly even preventing some of the negative effects linked to AD. Women may be more susceptible
to dementia after menopause due to a drop in sex hormone levels, such as progesterone and oestrogen
[11]. There is evidence linking the menopausal transition to a decline in verbal memory, and an elevated
risk of dementia has been linked to an early menopause [12]. Because of this, some researchers propose
that women who have AD dementia may consider using estrogen-containing hormone therapy to lower
the risk [13]. There is still a lot of disagreement, though, and additional study is required.

3. Modifiable Determinants
Modifiable determinants are factors that can be changed or influenced to potentially reduce the risk of
developing dementia, which can be understood in 2 aspects: lifestyle factors and medical conditions.

3.1. Lifestyle Factors

Firstly, a healthy diet is linked to brain health and can therefore be a contributing factor to dementia.
Recent research has demonstrated a BMI of 30 or higher was associated with a doubling of the risk of
any dementia and diets heavy in fat and calories are directly linked to high rates of AD prevalence [14].
Secondly, regular physical activity is one of the most beneficial lifestyle choices for reducing the risk
of dementia. Exercise may stimulate the growth of new brain cells and cause the production of a
chemical that shields existing ones, according to research. When opposed to a sedentary lifestyle, an
active one can virtually halve the risk [14]. Moreover, exercise's effect of increasing blood flow to the
brain helps lower cardiovascular risk factors and dementia risk. Thirdly, it has been discovered that
dementia development is substantially correlated with alcohol and tobacco use. One of the initial
degenerative alterations of the brain in people with AD is oxidative stress, which has been linked to
persistent exposure to cigarette smoking [15]. As alcohol is thought to exacerbate neuroinflammation
and the neurotoxicity of the B-amyloid cascade, excessive alcohol consumption raises the risk of
dementia [16]. Low alcohol intake, though, might be beneficial [17]. Hence, there is debate on the impact
of light to moderate alcohol use on cognitive function and the risk of dementia.

3.2. Medical Conditions

Mounting data indicates that diabetes and hypertension may both markedly raise the risk of various
forms of dementia, especially AD and VaD. On the one hand, there is ample research that there is a
connection between high blood pressure in middle age and the onset of cognitive decline years later.
Hypertension leads to vascular changes that affect blood flow and brain metabolism, potentially causing
cognitive disorders. It's associated with focal ischemic lesions like infarction, and chronic white matter
ischemia due to small cerebral artery disease, which accelerate the onset of AD [18]. In hypertensive
patients, episodes of low blood pressure, perfusion, and oxygen cause neuronal ischemia in sensitive
brain regions, which in turn reduces blood flow and exacerbates cognitive deficits in AD [18]. On the
other hand, hyperglycemia, a characteristic of diabetes, can lead to cognitive decline through various
mechanisms: acute changes in blood glucose affect cerebral blood flow and osmotic balance in brain
neurons. Studies in people with type 2 diabetes show that acute hyperglycemia results in decreased
working memory, attention, and mood alterations [19]. Additionally, the established link between type
2 diabetes and macro- and microvascular diseases is relevant to dementia pathogenesis. Vascular
conditions, particularly embolic strokes, contribute to cognitive impairment in individuals with type 2
diabetes [20].

4. Public Health Policies

The WHO's "Global Action Plan on the Public Health Response to Dementia 2017 - 2025" designates
dementia as a public health priority, emphasizing the need for early intervention policies and
establishing a specific global target for risk reduction. The plan also focuses on public health initiatives
which aimed at enhancing people's ability to recognize early signs of dementia and promoting early
diagnosis. It underscores the importance of addressing modifiable dementia risk factors from childhood
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onwards. Innovative health technologies in prevention, early diagnosis and risk reduction is another
demand made in the global action plan [21]. Using the UK as an example, early diagnosis and prevention
initiatives are supported by the country's efforts to raise awareness of dementia and lessen its stigma
[22].

In terms of modifiable determinants, the emphasis on public awareness and lifestyle interventions
aligns with contemporary research suggesting that modifying certain behaviors can contribute to
dementia risk reduction. The UK's example of incorporating healthy lifestyle information into the NHS
Health Check programme is a positive step. However, the critical analysis should consider the actual
impact on behavior change and the long-term sustainability of such initiatives. For non-modifiable
determinants, the plan acknowledges the importance of timely diagnosis and continuous care,
recognizing the inevitability of aging-related risk. Additionally, the example from the UK highlights
efforts in awareness and prevention, but there may be gaps in addressing non-modifiable factors such as
genetics, emphasizing the need for ongoing research and personalized approaches.

5. Prevention Efforts & Integrating Determinants in Policy Making

According to an update to The Lancet Commission on dementia prevention, intervention, and care, about
40% of dementia can be prevented or delayed. Therefore, preventing dementia requires a comprehensive
approach targeting both modifiable and non-modifiable determinants. Lifestyle interventions play a
pivotal role in mitigating dementia risk. For example, to protect the brain against the cell damage caused
by AD and provide essential nutrients and antioxidants that protect brain cells and reduce inflammation
by preventing beta-amyloid deposits, diets rich in the omega-3 fatty acid DHA (docosahexaenoic acid)
and diets rich in fruits, vegetables, whole grains, and lean proteins, have been linked to a lower risk of
cognitive decline and dementia [23]. Studies consistently underscore the positive impact of balanced
diets rich in antioxidants, regular exercise, and the avoidance of smoking and excessive alcohol
consumption.

Reducing vascular pathology's risk factors, such as hypertension and diabetes, may be a key strategy
for preventing dementia. According to a recent study, taking antihypertensive drugs may lower the
incidence of AD, VaD, and cognitive decline by 19—55% [24]. Research has also looked at the possibility
of treating diabetes to prevent dementia. Those who started taking metformin had a markedly lower risk
of dementia when compared to those who did not take anti-diabetes medication. However, regardless of
the drug employed, this might represent the benefits of glucose lowering on cognition [25].

The endeavour to integrate both modifiable and non-modifiable determinants of dementia in policy
making presents a complex challenge. One prominent challenge is the dynamic nature of modifiable
determinants, wherein the efficacy of interventions may vary across diverse populations. Crafting
policies that effectively promote lifestyle changes requires understanding and adaptation to the cultural,
socioeconomic, and educational contexts of individuals. Conversely, non-modifiable determinants
introduce inherent differences. Age, a predominant risk factor, demands policies that address the specific
needs of an aging population, including comprehensive healthcare and support services. The genetic
component brings complexities related to personalized medicine, ethical consideration. The conflict
between modifiable and non-modifiable determinants creates a resource allocation dilemma.

To address these challenges, future policies should adopt an integrated and interdisciplinary approach.
Firstly, a comprehensive public health education strategy is imperative. Policies should emphasize the
importance of lifestyle modifications while promoting awareness of non-modifiable risk factors. Public
health campaigns should aim to destigmatize dementia, educate individuals about genetic
predispositions, and encourage regular health check-ups, especially for aging populations. Furthermore,
policies must prioritize the creation of an inclusive and supportive healthcare infrastructure. This
includes accessible healthcare services for individuals with diverse risk profiles. To conclude, the
integration of modifiable and non-modifiable determinants in dementia policy making requires a delicate
balance between adapting interventions to diverse populations.
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6. Conclusion

In conclusion, this essay delves into the multifaceted landscape of dementia, scrutinizing both its non-
modifiable and modifiable determinants in the context of public health initiatives and preventive
programs. A healthy diet, regular exercise, and the avoidance of smoking and excessive alcohol
consumption are linked to a lower risk of cognitive decline and dementia. Additionally, medical
conditions like diabetes and hypertension are intricately connected to dementia risk, emphasizing the
importance of managing these conditions to prevent cognitive impairment. Public health policies,
exemplified by the WHO's Global Action Plan, play a crucial role in addressing dementia as a priority.
Early intervention, awareness campaigns, and the emphasis on modifiable risk factors from childhood
underscore the proactive stance. However, integrating both modifiable and non-modifiable determinants
in policy making necessitates a delicate balance. With future policies requiring a comprehensive public
health education strategy, destigmatization of dementia, and the creation of inclusive healthcare
infrastructure.
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