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ABSTRACT 

The development of cognitive decline that comes with old age including mild cognitive impairment (MCI) and 
Alzheimer’s disease (AD) is subject to many different psychological and lifestyle incidences. The purpose of 
this review is to emphasize the role of personality traits, mood states, and lifestyle habits in brain health and 
behavior. Key brain regions impacted by Alzheimer’s disease such as the hippocampus central to memory are 
particularly sensitive to these influences. Studies show traits such as extraversion, openness to experience, and 
conscientiousness can boost cognitive function. They do so through more social interactions and physical 
activities, lifestyle, and cognitive engagement. On the contrary, feelings of sadness, stress, loneliness and so 
on, which are negative in nature are linked with less activity and withdrawal from social life. Also, these cause 
cognitive decline faster and the risk for mild cognitive impairment (MCI) and Alzheimer’s disease (AD) is on 
the rise. The review highlights how mood and personality alter behavior as well as cognitive aging in 
interconnected ways. This narrative review synthesizes findings from observational, longitudinal, and clinical 
studies to evaluate how lifestyle, mood, and personality traits influence cognitive aging. Older models of 
cognitive decline focused on things like age and health. But now studies show social factors and certain 
behaviors matter too.  Attributing importance to early identification of mood and personality related factors 
for intervention. Learning how these variables contribute to brain aging can help develop therapy aids to slow 
or prevent age-related disorders and improve cognitive reserves in older life. 
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1. INTRODUCTION 

Cognitive decline in old age can arise as part of a 
range of neurological disorders termed dementia, a 
term describing gradual and progressive 
deterioration in cognition (1). Alzheimer’s disease 
(AD) is the most common form of dementia, 
accounting for 60–80% of all dementia cases (2). 
There are many predisposing factors underlying the 
onset and progression of cognitive decline in old age, 
MCI, and AD (3). These factors include age, being 
female, genetics (APOE4 allele), brain pathology (e.g. 
plaques and tangles), metabolic disorders (e.g. 
diabetes), and vascular risk factors (e.g. 
hypertension). Changes in cognition accompany 
aging, and such changes in normal aging can be 
reflective of, or co-occur with, disease mechanisms 
leading to dementia (1). It is important to consider 
cognitive decline in old age in terms of 
neurodegenerative and neuroplasticity models 
already discussed (3).  

 Despite widely held beliefs that cognitive decline 
in old age results from cognitive reserve being 
exhausted, resistive memory training efforts in old 
age have not demonstrated significant effectiveness 
(4). Researchers have therefore turned their attention 
to understanding the factors that affect why some 
older adults desegregate early or late into dementia 
during which cognitive decline in old age is initially 
or predominantly revealed in memory (4). A number 
of factors strongly influencing the individual 
aetiology, development, and progression are now 
considered (5). These factors include personality 
traits, mood states (both positively and negatively 
valence), and lifestyle factors (6). The factors 
discussed herein affect the behaviour of older adults 
and also have physiological consequences on the 
brain, including changes in brain structure, function, 
and connectivity that have the potential naively, or 
otherwise, to influence cognition and the trajectory of 
aged cognition (6).  

Herein, a review of research addressing 
personality, mood, and lifestyle factors underlying 
cognitive decline in old age is provided, with the 
effects of the factors discussed and mechanisms by 
which the factors are thought to be involved in 
influencing brain and behavior detailed (7). Also 
considered will be whether or not greater 
investigation into such factors is warranted, 
including questions as to the degree to which these 
factors vary across individuals, if they are 
modifiable, and whether or not such factors drive 
cognitive decline in older adults, particularly late-
onset AD, neurodegenerative disease models 

involving the onset of cognition-related, primarily 
hippocampal, atrophy and loss of memory function 
in old age (8). Finally, it is hoped that this review will 
spark an initial interest amongst other researchers in 
behavioural and brain changes in old age, and a call 
to arms amongst concerned parties (therapists, 
family, and older adults themselves collectively) in 
addressing such factors at a younger age, thus 
ameliorating risk factors for neurodegenerative 
disease (9).  This review differs from previous 
literature by combining biomedical, psychological, 
and lifestyle-based dimensions into a unified 
narrative framework of cognitive health in older 
adults. 

2. UNDERSTANDING COGNITIVE 
DECLINE 

 Cognitive decline encompasses challenges in 
concentration, memory retention, decision-making 
abilities, spatial perception, language skills, and self-
care functions (10). The memory of recent events and 
tasks is affected more frequently (10). Short-term 
memory difficulties are usually the first sign of dire 
cognitive decline (11). In addition, attention 
problems, misplaced objects, and word-finding 
issues are early signs of this decline (10). In the 
subsequent stages, such decline will more likely 
manifest itself as an inability to comprehend newly-
formed memories, extra-ordinary mood swings, 
mental wandering, difficulty in interpreting visual 
input, and loss of initiative (12). At the terminal 
stages of this decline, apathy over the surrounding 
world, inability to recognize family and friends, total 
loss of communicative capability, bodily functions 
loss, and total dependence on others will appear and 
intensify (12). Pathologies such as a vascular incident 
resulting in infarction or hemorrhage to parts of the 
brain generate cognitive profile changes (13). 
However, such changes are not gradual; rather, they 
are sudden and severe events followed by periods of 
near-normal functions (13). This discovery provoked 
considerable research efforts to understand the 
mechanisms underlying the typical gradual decline 
(1).  

Like other bodily functions, cognition could be 
expected to decline with aging. The pattern of this 
decline describes a smooth curve extending from an 
early adult period of rapid increase, peaking in 
middle age, and declining from then on (14). The 
average ages of dementia onset are 72.9, 83.8, and 
91.9 for mild, moderate, and severe degrees of 
dementia (15). Individuals, who tend to be highly 
educated, use sophisticated vocabulary, present 
good language expression of thoughts and ideas, and 
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have complex sentence structure tend to develop 
dementia at an age 17 later than usual (16). The rapid 
cognitive decline is correlated with the basal 
forebrain depletion of cholinergic projections (15). 
However, in normal aging, the metabolic adaptations 
in this pathway seem to yield a lithium-like strategic-
only deficit mode of operation (16). These deep, 
persistent changes may form a homeostatic 
mechanism rendering activity not dependent on 
damage but rather on the time elapsed (17). Other 
factors such as lifestyle, nutrition, hormone 
replacement, exercise, genetic polymorphism, and 
body composition could contribute to the rate of this 
decline and to the degree of cognitive reserve (17).  

2.1. The Role of Genetics in Cognitive Health 

With the recent aging of human populations, 
research interest in cognitive decline in old age and 
Alzheimer's disease (AD) has been increasing (18). 
Particularly, the contribution of the hippocampal 
system to memory cognitive decline in normal and 
abnormal aging is a focus of research (19). An early 
and prevalent cognitive symptom in AD is episodic 
memory impairment; interference with 
hippocampally-dependent memory processes leads 
to this anterograde amnesia (18). The hippocampus 
is the major area affected by AD pathophysiological 
conditions and is thought to be the key area 
mediating cognitive impairment (20). The early and 
protracted decline of episodic memory among other 
cognitive domains was also corroborated and linked 
to the hippocampus by vascular dementia and 
subcortical damage research (1). 

Episodic memory is a long-term memory mode of 
particular events related to a specific spatio-temporal 
context and is the ability to recall a specific event that 
occurred in the past (21). It depends on network 
connections between the temporal lobe, association 
region, and the hippocampus, where event traces are 
constructed, processed into long-term memory, 
stored, and integrated with existing memories for 
subsequent retrieval (22). Memory recall generates 
neurophysiological reactivation of the original event 
and replay it in temporal proximity (21). Patients 
with hippocampal lesions could explicitly retain 
some memories, however could not create new ones, 
indicating that eco-support suppresses some 
neurodegenerative conditions (23). Age effect on 
cognitive decline in episodic memory dominates 
other cognitive domains, and event cognition and 
recall difficulties are the earliest complaints of 
pathology in normal and abnormal aging (24). 

Cognitive abilities are essential for successfully 
navigating aging and have been shown to be highly 

heritable (25). Thus, genetics can provide insight into 
individual differences in cognitive decline 
trajectories (26). However, genetic influences are 
often small; thus, gene format in polygenic scores 
(GPS) has become widely used (27). GPS aggregating 
across thousands of variants explain a substantial 
portion of the population variance in intelligence and 
with far larger effect sizes than single SNPs (26). Due 
to the availability of large biobanks and advances in 
computing power, GPS-based PheWAS is available 
to leverage diverse health outcomes against genetic 
risk factors (28). To understand the biological basis 
and clinical significance of cognitive capacity GPS 
risk factors, this study assessed the genetic influence 
of cognitive abilities on cognitive decline phenotypes 
relevant to aging 70 (29). In this study, estimates of 
polygenic scores for general cognitive abilities, 
known to be associated with later-life cognitive 
decline, were computed (29). Seven widely used 
longitudinal cognitive tests and well-known 
phenotypes were analyzed to assess the association 
of cognitive capacity GPS with initial level and 
change in cognitive health (28).  

2.2. Impact of Nutrition on Cognitive Function 

The aging of world populations leads to an 
increase in cognitive decline, and dementia 
represents a serious public health challenge in both 
developed and developing countries (12). 
Harmonized estimates indicate that 47 million 
people had dementia in 2015, with estimates of 75 
million in 2030 and 131 million in 2050 (13). However, 
considerable variations exist between countries (13). 
Consequently, the investigation of factors that can 
prevent or delay the onset of dementia is urgently 
needed (30). Compelling evidence shows that 
adequate nutrition plays a critical role in maintaining 
cognitive health and preventing cognitive decline 
(30). Among other contributors, diet composition 
could merit specific attention, as diet is one of the 
lifestyle factors that can be modified through 
education, campaigns, and communication strategies 
(31). Over the last decade, research on nutrition and 
cognition has shifted focus from single components 
to dietary pattern analyses (32). As no single food or 
nutrient can prevent dementia, combinations of 
foods and/or nutrients may exert a synergistic effect 
and, thus, be more effective (32). 

Research studies focusing on food groups and 
dietary patterns that promote optimal brain health 
should be encouraged (33). Dietary patterns that 
have been found beneficial include the 
Mediterranean diet, the DASH diet, and the MIND 
diet (33). The MedDiet has high intakes of fruit, 
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vegetables, fish, legumes, nuts, and cereals, with low 
quantities of dairy products, meat, and saturated fats 
(34). It has neuroprotective nutrients, including 
omega-3 fatty acids, folate, polyphenols, and 
antioxidants (35). Further research in other countries 
is warranted, particularly in Australia, New Zealand, 
and Oceania (34). Population studies in Oceania 
suggest that these patterns may assist cognitive 
health and ameliorate age-related cognitive decline 
(33). On top of diet, essential lifestyle factors include 
physical activity, sleep quality, keeping cognitively 
and socially active (35). Aspects of lifestyle are 
modifiable, and numerous positive lifestyle factors 
are strongly predictive of dementia and cognitive 
decline (35). Education, mental and physical exercise, 
and absence of history of diabetes and hypertension 
are the strongest (36). Public health campaigns using 
different strategies, from general education to 
interactive approaches, could promote positive 
lifestyles (36). 

2.3. Physical Activity and Brain Health 

 Physical activity is an influential lifestyle factor in 
predicting rates of cognitive decline and the 
subsequent development of age-related 
neurodegenerative diseases such as Alzheimer’s 
disease (37). In a study of an older adult cohort who 
were free from cognitive impairment at baseline, 
women who reported being physically active at any 
point over the life course were significantly less likely 
to be cognitively impaired in late life than those who 
were never active (37). A prospective study 
measured cognitive function of an older adult 
population at baseline and subsequently (38). Over 8 
years, 30% of the participants maintained cognitive 
function, 53% showed minor decline and 16% had 
major cognitive decline (38). The maintainers were 
more likely to engage in moderate to vigorous 
exercise compared to cognitive decliners (38). 
Neuroprotective effects of physical activity were also 
found (39). Regular exercise is associated with a 
delay in the onset of dementia and Alzheimer’s 
disease (39). In particular, a reduced incidence rate of 
dementia was reported for persons who exercised 
three or more times a week compared with those who 
exercised fewer than three times per week (21). 
Subsequently, actigraphy was employed to obtain an 
objective measure of total daily physical activity (40). 
Participants in the lowest physical activity 
percentiles had more than twofold higher risk of 
developing Alzheimer’s disease compared to 
participants in the highest physical activity 
percentiles (40). Several neuroimaging studies also 
suggested a protective role of physical activity in 

preventing age-related decline related to brain 
atrophy (40). 

2.4. Social Engagement and Cognitive Resilience 

 Growing evidence suggests that social 
engagement has the potential to foster cognitive 
resilience (41). Whereas the commonly used terms 
"social engagement" or "social involvement" can refer 
to a broad array of interconnected constructs, 
including social networks, social support, and social 
participation, the current background concentrates 
on the latter two aptly termed "social participation" 
(42). Taken together, the social relationships that 
make up one’s social network might be viewed as the 
structure of one’s social engagement, whereas social 
support and social participation constitute the 
function of one’s social engagement (41). 

Different aspects of social engagement, including 
living alone, having contacts with friends and 
relatives, participation in organizations, and 
participation in leisure activities, are negatively 
associated with the development of dementia and 
cognitive decline (43). A multi-domain social 
engagement score encompassing social participation, 
support, and activity frequency was predictive of 
both lower current cognitive ability and cognitive 
decline over a period of 10 years in older age (44). 
This association remained significant after 
controlling for a host of potential confounders (44). 

Decreased cognition may lead to lower levels of 
social engagement, but cross-lagged data showed 
that decreased social club attendance predicted 
higher losses in generalized cognitive ability over 5 
years (45). To provide a framework to assess the 
relationship between social engagement and 
cognitive ability, a two-dimensional model is 
proposed characterizing the degree of social 
engagement on a spectrum ranging between isolated 
(that is, no social interactions) and wholly immersed 
(that is, highly socially engaged) (16). The degree of 
social engagement might be construed as the direct 
effect on cognition through social facilitation or 
might indirectly modulate the rate of cognitive 
ability decline through lifestyle changes (46).  

2.5. Mental Stimulation and Cognitive 
Preservation 

Research has long supported the idea that people 
who regularly engage in mental stimulation, such as 
reading, playing crossword puzzles, doing 
arithmetic problems, and playing games like chess or 
bridge, are less likely to develop AD (38). A large 
portion of the literature on this subject has involved 
observing relationships between retrospective 
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assessments of lifetime intellectual engagement 
activities and comparisons of DM and nondemented 
individuals (38). Though these studies show 
adequately that DM participants engage in fewer 
cognitively stimulating activities, the relatively small 
number of participants, the difficulty in gathering 
required information about lifetime engagement 
activities, and the study designs do not clearly 
specify the nature of the experiences that may lead 
someone to develop better cognitive skills or 
resilience to age-related cognitive decline (47).  

2.6. Sleep Quality and Cognitive Performance 

 Considerable evidence indicates sufficient and 
high-quality sleep benefits cognition. Sleep remains 
critical for well-being across all ages, and age-related 
changes in sleep have been documented (48). In 
particular, older adults show a reduction in total 
sleep time and an increase in awakenings after sleep 
onset, and the quality of sleep tends to decline. Older 
adults report worse sleep quality compared to young 
people (48). Aging is also associated with cognitive 
changes, including the decline of memory and 
information processing speed (49). The quantity and 
quality of sleep may act as moderators for cognitive 
aging (49). Longitudinal data show that adequate 
and high-quality sleep promote cognitive health, 
whereas increased sleep fragmentation is associated 
with a higher rate of cognitive decline (50). However, 
some studies have not shown associations between 
subjective sleep quality and global cognition, 
whereas others have indicated an association 
between low-quality sleep and decline in processing 
speed and decreased executive function (50). The 
lack of a uniform set of cognitive measures across 
studies may make it challenging to compare findings 
(51). Subjective memory complaints are found to 
predict future cognitive impairment and dementia, 
and a few studies have examined the possible 
connection between poor sleep and memory 
dysfunction (51). Given the inconsistent findings in 
the literature regarding sleep quality and cognitive 
performance, the association between subjective 
sleep measures and the specific aspects of 
neurocognitive performance and self-reported 
memory in a sample of non-demented middle-aged 
and older adults with subjective memory complaints 
is examined (52). 

The quality of sleep is self-reported via the 
Pittsburgh Sleep Quality Index (PSQI), a 19-item 
questionnaire assessing sleep quality over the past 
month (53). It consists of seven discrete components: 
subjective sleep quality, sleep latency, sleep duration, 
sleep efficiency, sleep disturbance, use of sleep 

medications, and daytime dysfunction (a score ≥ 5 
across seven components indicates poor sleep) (53). 
Given the lack of a uniform definition of sleep quality 
in the literature, two PSQI items assessing the 
subjective feeling of sleep quality and use of sleep 
medications are also examined (54). Neurocognitive 
performance is assessed using a neurocognitive 
battery including measures of attention and 
processing speed, executive function, immediate and 
delayed memory, and visual memory. This 
neurocognitive battery is semi-structured and 
consists of the following tests: The Color Trails Test, 
the Stroop Test, the immediate and delayed Recall 
Trial of the Rey Auditory Verbal Learning Test, a 
modified version of the Bangalore Test and the 
Complex Figure test (55). Self-reported memory is 
measured using the Memory Functioning 
Questionnaire (55).  

3. STRESS MANAGEMENT AND 
COGNITIVE FUNCTION 

Despite the inherent limitations of patient 
education, cognitive decline is generally gradual in 
its emergence (41). Those in the early stages of a 
neurodegenerative condition may have good insight 
into their impairments, despite not being 
functionally impaired (56). They may benefit from 
resources addressing potential changes in their own 
mood or capabilities, as well as in those of their loved 
ones (57). Providing families with resources to lessen 
the distress of living with a neurodegenerative 
disease is an obvious practical use (157). Providing 
services such as home health care, educational 
materials on the course of various disorders, and 
caregiver support groups may lessen the stress on 
families of MCI or AD patients (56). This may be an 
important issue, as having the capacity to manage or 
cope with a negative event can determine whether 
that event is seen as threatening or stressful and 
encourages proactivity in one’s life in return (58). 
Potential stressors, the impact of those stressors, and 
coping mechanisms vary by cultural background 
(58). Males are generally more prone to engage in a 
fight-or-flight response, while females are thought to 
be more prone to utilize social support and are at 
greater risk for stress-induced disorders (59). 

3.1. Substance Use: Alcohol and Tobacco 

The relationship between alcohol, tobacco use, 
and cognitive decline in aging adults is a current area 
of research (60). Alcohol use is challenging to study 
in aging populations because of factors like age, 
cohort, time, and the difficulty of measuring an 
appropriate temporal window (61). Alcohol use is a 
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major global cause of preventable disease and is 
linked with substantial levels of cognitive 
impairment in global studies (61). Since alcohol 
declines sharply in older adults, the amount of 
alcohol required to fill the typical U-shaped 
relationship likely correlates with lower perceived 
impairment (62). Therefore, alcohol may have a 
significant role in predicting longitudinal cognitive 
impairment (62). This was examined through 
longitudinal modeling of growth trajectories to 
investigate how alcohol use relates to subsequent 
cognitive decline in older adults, taking into account 
socio-demographic factors, smoking behavior, and 
physical health at baseline (63). Results indicate that 
drinking levels are related to subsequent cognitive 
decline, with lower rates more predictive of 
persistent cognitive impairment (64). Cognitive 
impairment is associated with a substantial 
healthcare burden, leading to studies on modifiable 
risk factors, including tobacco and alcohol use (63). 
Cigarette smoking is known to have profound effects 
on cardiovascular, respiratory, and cancer outcomes. 
Since adverse health effects tend to follow later in life, 
multiple studies are attempting to determine when 
illness onset occurs (64). Cognitive decline in aging is 
a precursor to broad neurodegeneration, leading to 
paradoxical research questions (65). How does 
cigarette smoking, negative impacts on vasculature, 
and systemic inflammation correlate with cognitive 
outcomes in older adults? It increasingly appears that 
links do exist (65). Several variables are involved in 
the relationship between smoking and cognitive 
decline (66). Previous literature has used these 
restrictions extensively, leading to bifurcated 
literature without allowing explicit modeling of the 
lifetime impacts of smoking on cognition (66). This is 
remedied using an approach, whereby they are able 
to more flexibly estimate the necessity of smoking to 
a fitted model of cognitive decline (60). 

3.2. Chronic Diseases and Their Cognitive 
Effects 

Many chronic diseases, including systemic 
diseases, and chronic neurological disorders are early 
and current models for the study of cognitive 
impairment to untangle the effects of age and disease 
on cognition (67). The cognitive effects of important 
chronic diseases, such as systemic inflammation, 
cerebral inflammation, and chronic stress, are 
discussed (67). Several notable chronic conditions 
potentially culminating in an inflammatory state 
compatible with cognitive deterioration have 
emerged from the ongoing effort (68). A big project 
has been launched to set up a cohort of 10,000 

cognitively normal individuals aged between 60 and 
75 who will be followed every year for 15 years (68). 
This cohort is designed to test data on serum, CSF, 
genes, neuroimaging, and cognition (69). Hope is that 
the combination of known and new factors with 
advanced imaging and chemical techniques will 
provide some idea of how the neural system works 
in health and early disease, just as certain work has 
provided pathogenic insight in the blood vascular 
system, leading to new therapies (69). This project, 
along with many others, is welcomed and should be 
supported by the scientific community (70). The 
description of prospects for revealing more and 
better cognitive biomarkers for early pre-clinical 
trials and clinical trials is a strong point of the 
presentation, and many will agree that the greatest 
needs are in that area (70). 

Nonetheless, one major omission is the chronic 
effects of chronic illnesses on cognition from a macro 
perspective linking aging to disease and eventual 
ensuing cognitive impairment (71). This is 
unfortunate since understanding chronicity and its 
effects are more essential to society in general, as 
countless lives may be lost before significant 
neurosystems, brain parenchyma, and cognition are 
affected (72). The advancement of understanding 
with cognitive neuroscience and neuroimaging must 
be supplemented with expanding enlightenment on 
how these diseased processes produce cognitive 
decline (10). Herein is a simple overview of how 
major chronic diseases lead to cognitive impairment 
(72). While conventional considerations of cognitive 
impairment mainly look at heavy and overt acute 
insults, cognitive degeneration is pervasive and is 
hoped to be less impossible to highlight the 
importance of cognitive impairment (73). While very 
few of these chronic diseases initially considered 
cognitive impairment, by the time cognitive decline 
is severe, these chronic diseases will inevitably be 
found to be the cause (74). Over the years, the chronic 
conditions would be seen progressively 
accumulating evidence of cognitive involvement, in 
breadth as comprising memory, attention, executive 
function, language, and other non-specific features as 
affectation and disinterests (74). 

3.3. The Aging Process and Cognitive Decline 

Cognitive decline is closely linked to the aging 
process, which involves a multitude of changes in 
social, emotional, biochemical, physiological, and 
cognitive processes (75). Each person's aging 
trajectory is marked by individual variability, due to 
the wide range and interactive effects of these 
changes (76). Some risk factors can negatively 
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influence cognitive performance (75). Changes in 
cognitive functions also shape the aging process. 
Having a moderate-based cognitive performance 
upon retirement is desirable (76). Better cognitive 
performance is linked with continued involvement in 
cognitively demanding work and leisure activities, 
involvement in physically demanding leisure 
activity, and post-retirement engagement in new 
leisure activities. At the same time, some established 
leisure activity patterns can be vulnerable to 
cognitive decline (77). 

As women, minority groups, and individuals with 
low education levels have less access to cognitively 
complex work and leisure activities, the life course 
issue refers to the fact that the individuals who 
contributed the most to their cognitive reserve may 
also be the ones most at risk for cognitive decline (78). 
On the other hand, those individuals with low 
educational levels may have fewer cognitive 
activities engaging in activities (78). A close 
examination of between- and within-group 
differences in social, emotional, and cognitive 
characteristics, along with work and leisure activity 
engagement patterns, might shed light on the 
question of vulnerability (79). Changes in cognitive 
reserve, mood, motivation, and health can influence 
the aging process (79). These cognitive, emotional, 
health, and functional self-evaluative changes are 
captured in multiple domains and levels (80). 
Different trajectories need to be examined with 
respect to their associations with changes in work 
and leisure activity participation (80).  

3.4. Cultural Factors Influencing Cognitive 
Health 

As an alternative approach, necessary life-style 
changes include nutrition (diet), fitness (exercise and 
sleep), and the care and company of family, friends, 
and caregivers (81). Nutrition for non-Alzheimer’s 
individuals includes healthy eating plans such as the 
Mediterranean Diet rich in fish, fruit, vegetables, and 
whole grains, and/or DASH Diet as well as the 
ability to cook the meals (81). Main foods to limit are 
refined carbohydrates, sugar, red meat, saturated fat, 
and cholesterol (82). Fitness includes exercise 
(walking, swimming, cycling and golf) and sleep 
(medication, tea, therapies, sleep hygiene, habit, 
and/or exercise) (82). Last but not least, the care and 
company of family, friends, and caregivers as close 
and regular Social Contact Protective Social Network 
are vital (1). 

The effect of culture on cognitive decline is a very 
broad field of research that is yet to be fully 
investigated (63). Therefore, only some specific 

directions in socio-cultural embodiments that may be 
good candidates for future investigation regarding 
Alzheimer’s Disease and Cognitive Decline are 
presented (77). Many factors may come from cultural 
environments. These could be classified into two 
classes: positive and negative (83). Positive factors 
affect gradually towards improving or maintaining 
cognitive functions while negative factors may 
accelerate decline (83). It is also important to consider 
individuals’ passive behavior (84). Trying to quantify 
healthy lifestyles by giving the amount of exercise, 
sleep, and social activity would be the most 
straightforward approach (84). Each item could be 
scored by a valid instrument, adding up, and conduct 
statistical analyses by employing this summary score 
as a covariate (85). However, this accounts for 
passive behavior regarding cognitive decline and 
fails to measure cognitive-promoting lifestyle in 
active ways (85). 

3.5. Interventions for Reducing Cognitive 
Decline 

More than 99% of the randomized controlled trials 
(RCTs) published to date on lifestyle interventions 
are single domain interventions which focus on 
selected lifestyle factors (86). This article briefly 
describes the lifestyle factors against which the 
selected multi-domain non-pharmacological lifestyle 
interventions were compared in the lifestyle 
intervention studies (87). To examine the 
effectiveness of diverse types of multi-domain non-
pharmacological lifestyle interventions, sound 
reasoning and hypotheses have been developed (86). 
The biomarkers, measurement tools, and statistics 
that were employed to assess the feasibility and 
adherence of the interventions and the potential 
prevention of cognitive decline have been indicated 
(87). Cognitive decline is a multidimensional 
construct that represents a general slowing down of 
cognitive activity (88). Although the cognitive factors 
that comprise it are almost always not correlated, 
they nevertheless need to be measured and 
mimicked by different tasks (88). Current biomarkers 
of early warm memory impairment include some 
neuropsychological assessments, neuroimaging, and 
blood biomarkers (89). 

A questionnaire measuring mean living place 
satisfaction, changeable and unchangeable leisure 
and community activity, mobility and travel, social 
contacts and conversations, and worry and anxiety 
was designed to measure prospectively the effects of 
pre-existing environmental, social, and lifestyle 
factors on cognitive decline (90). Physical activity 
explains both the development of Alzheimer’s 
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disease pathology and the preventive effect of 
lifestyle factors against dementia (91). Both pre-
existing and newly learned cognitive activities 
predict a reduced risk of dementia and improved 
global cognition over time (92). Leisure and 
community activities and taking part in educational 
and discussion groups predict a reduced risk of 
incident dementia (91). In a cross-sectional cohort 
study, food consumption frequency tests were co-
related both insertionally (physical characteristics) 
and semantically including spoken and written 
communication styles, and access to news programs, 
views, and printed sources of information being all 
significant in global cognition (91). 

4. THE ROLE OF TECHNOLOGY IN 
COGNITIVE HEALTH 

Cognitive decline, a gradual deterioration of 
cognitive performance, is a highly prevalent health 
issue among the aging population posing significant 
concerns for individuals and society (93). Cognitive 
decline is also a major risk factor of disability and 
death, and may serve as a precursor of dementia (93). 
Understanding the risk factors of cognitive decline is 
crucial for the design of preventive interventions 
(94). Evidence from past years suggests that lifestyle 
factors are related to cognitive decline (94). However, 
these findings were mainly based on single process-
level factors (95). This is the first study to investigate 
the association of lifestyle factors with the trajectory 
of cognitive decline in the largest population-based 
cohort study (95). In particular, it quantified the 
relative contributions of multiple lifestyle factors to 
cognitive decline, and further investigated the 
differential effects of lifestyle factors by cognitive 
function levels and across different population 
subgroups, which provided greater insights for 
future preventative strategies (96). 

Digital devices can provide a platform of 
cognitively stimulating activities which might help to 
slow cognitive decline during the process of normal 
aging (97). Increased use of the setting of personal 
activity website reminders can enhance large size 
cognitive reserve by buffering cognitive decline in 
the very elderly, and thus decrease risk of dementia 
(98). In addition, greater use of websites for socially 
connected activities could enhance participation in 
upward social comparison activity, reduce 
depression and loneliness, and thus increase 
cognitive resilience from the neuropathology burden 
related to cognitive decline in the very elderly (97). 
Thus it’s imperative to identify the characteristics of 
those who are less likely to own digital devices, for 
preventive measures and public health campaigns 

(99). Given the rapid pace and heavy societal cost of 
cognitive decline across the globe, this growing 
health problem is an urgent need to be addressed 
(98).  

4.1. Community Support and Cognitive Well-
Being 

The increase in life expectancy of the world’s 
population is predicted to accelerate the increase in 
the number of elderly, and thus the number of 
patients with dementia (100). Dementia is an 
irreversible impairment of cognitive function such as 
memory (101). Behavioral and psychological 
symptoms of dementia are associated with cognitive 
decline, which leads to a heavy burden not only on 
the patient, but also on his or her family, nurse, 
supporter, and society (100). For those who reach 85 
years of age or older, the likelihood of suffering from 
dementia increases to approximately 30% (101). In 
2005, the number of people with dementia 
worldwide was estimated to be 35.5 million, and it is 
projected to exceed 82 million by 2030 (102). 
Behavioral symptoms of dementia and decline of 
cognitive function greatly contribute to disability, 
health problems, and social care needs among older 
people (102). Because there is no current cure for 
dementia, there is increasing interest in the 
identification of modifiable factors that may 
contribute to the delay or prevention of the onset of 
dementia and cognitive decline among older people 
(103). 

Dementia, which is a disorder, is widely regarded 
as undesirable (104). It is assumed that, given a 
choice, many people would prefer to die rather than 
become demented (104). The World Health 
Organization’s policy framework on active aging 
states that good health, social participation, and 
security are key factors that contribute to active aging 
(11). In relation to cognitive decline or the onset of 
dementia, which is the opposite of good health, social 
relationships are another key factor of active aging 
(104). A wealth of knowledge from longitudinal 
epidemiological studies has suggested that a rich 
social relationship is protective of cognitive decline 
or the onset of dementia (33). In older people whose 
social relationships are rich, the chances of cognitive 
activity increase, and low mood, which is also linked 
to the onset of disorder, is prevented (103). Social 
support can be defined as an exchange between 
persons and is embedded in people’s social networks 
(105). Previous studies have suggested that social 
support has protective effects against cognitive 
decline and dementia onset (105). As a health 
supportive factor, friends and acquaintances (other 
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than members of the family) are important in 
addition to family (especially spouses and adult 
children) (100). The effect of family support on health 
and psychology may be beneficial in general, but 
there is heterogeneity in families with respect to 
social support (106).  

4.2. Prevention Strategies for Cognitive Decline 

Scientists and health professionals have long been 
looking for ways to reduce cognitive decline as 
people age (107). A major cause of cognitive decline 
is Alzheimer disease (107). Although there are drugs 
that can slow the progression of the disease, they are 
only effective at the mild cognitive impairment stage 
(108). There is, therefore, a great need for non-
pharmacological, lifestyle changes that can delay the 
onset of Alzheimer’s disease even further (108). For 
those who are later in life with healthy cognitive 
function, the ideal situation is to adopt certain 
lifestyle habits that can make a difference (109). At 
present, the medical community largely recommends 
changes in diet, physical activity, cognitive 
stimulation, and social engagement to promote brain 
health and prevent the onset of dementia in older 
adults (110). Recommendations include engaging in 
cognitively stimulating activities, maintaining a 
healthy diet, and preserving good social engagement 
(110). Public attention is often focused on the risk 
factors for developing cognitive decline. 
Unfortunately, many studies usually examine only 
one lifestyle factor in relation to cognition or use only 
one measure of cognition, limiting interpretation 
(111). This has led to a focus on the right choices 
individuals must make for dementia prevention, 
whereas factors affecting one’s ability to make the 
right choices have received little attention thus far 
(111). For their part, the big‐data risk factors probed 
by machine learning put emphasis on public health 
interventions to reduce the incidence of dementia 
(112). However, legal interventions in extreme cases, 
promoting individuals to make good choices in 
collective health, and addressing the social structure 
of health inequality have also received little 
exploration (112). To gain deeper insight into positive 
influencing factors for lifestyle changes, other 
academic fields and their methodologies should be 
examined (113). The intuitive content analyses of 
motivational interviewing have already been applied 
to the dementia field with promising results (113). 
Content analyses serve to uncover the underlying 
structure of a certain phenomenon and guide future 
development (114). It has also been suggested that 
consequential ethical questions regarding the 
acceptance and usage of machine learning remain 

vastly under‐explored (114). 

4.3. Case Studies: Successful Lifestyle Changes 

     While long-term studies will be difficult to find 
for many of the lifestyle changes recommended 
above, a few case studies highlight how these 
changes have positively affected those suffering from 
conditions producing cognitive decline (115). It 
should be noted that the ideas may not apply to all 
cognitive decline situations, but these examples show 
that these lifestyle changes can make a huge 
difference in some cases (115). 

For example, in (116), a 45-year-old high-income 
woman from London reported memory loss. She was 
a senior manager at a telecommunications firm when 
she first observed forgetting special codes at work, 
misplacing personal items, and struggling to 
remember names of new acquaintances (116). 
Reversal by medication was not an option for her 
type of cognitive decline (116). Instead, she 
addressed several lifestyle recommendations: dietary 
change, improved sleep management, and learning 
relaxing breathing techniques (116). Using cooking 
blogs and clearing her diet of all processed foods 
made cooking a fun hobby and lessened irritability 
(116). Moreover, sleep became prioritized, with a gas 
night exposure strategy to ensure all screens were off 
before sleeping (116). Finally, taking regularly 
scheduled time to read a relaxing book, away from 
screens, and practicing breathing techniques 
significantly improved her mental health and 
memory. At age 55 these symptoms still recurred 
periodically, but they were tremendously 
diminished in severity and frequency with these 
interventions (116). 

In the same study, another case was highlighted 
concerning a 49-year-old woman who, after 
complaining that she was stressed and forgetfulness, 
showed increased fatigue and anger (116). 
Conventional medication for this decline was ruled 
out again. Several recommendations were pursued: a 
commitment to mindfully take 10 minutes of 
happiness-inspiring time every morning, introduce 
physical activity to, among other things, spend some 
time with her family, and an investigation into 
nutrition for some supplements affecting stress. The 
person was relieved to find after a while that there 
were indeed possible methods to address this. At age 
55, these lifestyle changes made a grand difference: 
less forgetfulness and irritability, happier family 
relationships, and an additional measure of personal 
wellness with a more active life (116). 

Both of these cases demonstrate the overall 
effectiveness of many recommended lifestyle 
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changes, including diet, sleep, physical activity, and 
other habits. While every instance of cognitive 
decline is different, simple lifestyle changes can offer 
significant help when medications are not an option 
(116). 

4.4. Public Awareness and Education 

 Concern over memory impairment is one of the 
main reasons for older people to consult their 
physicians; however, low awareness of dementia risk 
factors among the general population has previously 
been reported (15). Public campaigns to raise 
awareness of both the positive and negative factors 
for dementia risk are needed (33). Alzheimer’s 
disease is a progressive neurodegenerative disease 
and the most common cause of dementia worldwide 
with a massive impact on the person, families, 
communities, and health care systems (66). 
Depending on the diagnostic criteria applied, the 
prevalence in developed countries is approximately 
3-5% among people aged 65 years and older, 
increasing to up to 25-30% among those aged 85 years 
and older (117). Alarming reports predict an increase 
in prevalence to 270 million by 2050 owing to global 
population aging, highlighting the urgent need for 
effective prevention and intervention strategies (117). 
Recently, the concept that lifestyle factors might 
affect the risk of dementia has gained increasing 
recognition (118). A growing number of 
epidemiological studies on vascular and nonvascular 
risk and protective factors covering midlife and late 
life came to consensus (118). Twelve modifiable risk 
factors including low education, hypertension, 
smoking, obesity, a sedentary lifestyle, diabetes, and 
depression might account for 40% of the worldwide 
dementia cases (119). Populations in Low and 
Middle-Income Countries will bear the heavy burden 
of age-related insults including dementia in the 
coming decades yet lack awareness (120). A limited 
number of recent studies examined the associations 
of dementia risk factors with public awareness and 
perceptions of dementia and concluded that most of 
the general populations have low awareness of 
dementia risk factors (121).  Lack of awareness is 
associated with the risk factors and few networks and 
contact with a healthcare professional (120). National 
and subnational campaigns to raise awareness of risk 
factors for dementia are urgently needed. Most 
dementia risk factors have not yet been less well-
known compared to risk factors (122). Public 
awareness and education programs incorporating 
both riskless and risk factors were warranted 
considering cultural differences (121). Differential 
effects by education levels and contact with 

physicians should be emphasized for effective public 
campaigns targeting the general population (122). 

4.5. Recommendations for Individuals 

The relationship between lifestyle factors and 
cognitive decline, dementia risk, and behavior has 
gained wide acceptance with growing 
epidemiological evidence (12). This has led to several 
public health initiatives to promote healthy activities 
or behaviors in middle-aged and older individuals to 
reduce the risk of cognitive decline or dementia (46). 
However, there are crucial gaps in knowledge 
regarding the precise relationships between specific 
lifestyle and risk factors, as well as in addressing 
clinical and research implications (27). The 
epidemiological literature has focused on several 
social and behavioral factors with associations to risk 
of cognitive decline or dementia: physical exercise or 
activity, mental stimulation, social engagement, 
sleep, diet, moderate alcohol consumption, and 
others (123). This research has provided strong 
evidence to support a potential role of these 
modifiable factors in the risk of cognitive decline or 
dementia (123). However, there are important 
limitations. Most literature has focused on 
identifying binary or continuous risk factors, without 
discussing how or under what conditions the factors 
may exert their influence (123). This has implications 
for public health promotion efforts (124). There 
would be little benefit, for example, in having an 
individual who very rarely engages in physical 
activity suddenly begin a very vigorous exercise 
program designed for elite athletes (125). Such 
knowledge gaps limit the applicability of the 
literature to efforts in intervention or prevention of 
cognitive decline or dementia (125). 

See Table 1 below. 
Table: Summary of Lifestyle Factors and Their 

Association with Cognitive Decline 
Implications for Practice: 

 Promote early lifestyle interventions in middle 
age. 

 Encourage cognitive and social engagement in 
routine elder care. 

 Integrate behavioral assessments into 
cognitive screening. 

 Develop public campaigns targeting 
modifiable lifestyle risks 

5. CONCLUSION 

A better understanding of cognitive decline and 
its risk and protective factors could lead to more 
effective preventive interventions, and possibly also 
targets for future therapeutically interventions (126). 
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Findings highlight that there is no one-size-fits-all 
lifestyle approach with respect to cognitive outcomes 
(126). Future research could examine which 
combination of lifestyle factors is effective for whom, 
including a more in-depth exploration of the reasons 
behind lifestyle changes (127). It was very recently 
shown that knowledge on lifestyle and cognition has 
increased, although there is still a need to inform and 
tailor content to a more general audience, even 
amongst self-selected participants in studies (127). 
The content of the interventions is expected to fill the 
current gap between knowledge and behavior (128). 
Moreover, a greater emphasis on community 
interventions could be useful, to further raise 
awareness about lifestyle choices in a more informal 
setting (128). In describing factors determining 
development or prevention of cognitive decline, 
future studies may include more nuance and cognate 
health and lifestyle outcomes (129).  It was 
consistently found that in order to encourage 
participants to make changes to their diet, physical 
activity or alcohol consumption, interventions need 
to be targeted more directly to one behavior (129). 

Group-level studies found some indication that there 
is some knowledge on lifestyle behaviour effects on 
cognition, and that it varies by domain (130). 
Interventions must be preceded by research 
examining what works and what does not (130). 
Further research may consider a broader result 
measure, such as change in motivation, intention, or 
other (131). Participants value early-stage preventive 
interventions that provide screening opportunities, 
possibly in combination with health inspiring 
preventive information (131). The results suggest 
that these preventive interventions could be 
optimally tailored, involving individuals who are at 
greater risk of cognitive decline, are middle-aged, or 
have less education (132). State-of-the-art persuasive 
techniques could also be integrated to boost 
engagement or interaction. Cognitive health 
screening and motivational counselling on 
improving cognitive, emotional or lifestyle domains 
in a prevention-oriented manner is novel, and could 
aid knowledge transfer to professionals in related 
fields (132). 
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