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Epidemiological and neuroimaging studies have accumulated evidence of a significant rela-
tionship between obesity and cognitive impairment. The mechanisms underlying the connec-
tion between these two ostensibly unrelated domains are complex and multifactorial. First,
obesity is frequently accompanied by comorbidities, such as Type 2 Diabetes and hypertension,
which can contribute to cerebrovascular alterations and neuronal dysfunction, resulting in
cognitive deficits. Second, chronic low-grade inflammation activates proinflammatory cyto-
kines that may impair cognitive processes by affecting neuronal plasticity and synaptic func-
tion. In addition, obesity-related hormonal imbalances, such as insulin resistance and
dysregulation of adipokines, may disrupt neuroendocrine pathways that are essential for cog-
nitive health. The gut-brain axis, which influences inflammation, metabolic signaling, and the
synthesis of neuroactive compounds, has also been linked to cognitive decline in obese indi-
viduals with altered gut microbiota composition. Changes in the structure of the brain, such as
a reduction in hippocampal volume and a disruption in the integrity of the white matter, have
also been observed in obese individuals, further implicating the negative effects of obesity on
cognition. In addition, lifestyle factors such as sedentary behavior and unfavorable dietary
patterns associated with obesity can contribute independently to cognitive dysfunction.
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HE CONDITION of obesity is a significant worldwide

health issue that has wide-ranging implications, includ-

ing its notable influence on cognitive abilities. An in-
creasing amount of scholarly research has shed light on a strong
correlation between obesity and cognitive impairment, which
includes deficiencies in memory, attention, executive functions,
and overall cognitive abilities (1). The association between these
factors is of particular concern due to the escalating global prev-
alence of obesity. Gaining insight into the fundamental mecha-
nisms that establish a connection between obesity and cognitive
dysfunction holds significant importance in terms of both clini-
cal intervention and the formulation of public health strategies.

The complex nature of the association between obesity
and cognition involves various sophisticated systems. A key
element pertains to the metabolic dysregulation frequently ob-
served in obesity, encompassing insulin resistance and hyper-
glycemia. The occurrence of metabolic disturbances has been
associated with cerebral insulin resistance and decreased glucose
consumption in the brain, resulting in the disruption of neuronal
function and synaptic plasticity (2). As a result, this metabolic
imbalance has the potential to impede cognitive processes,
namely in the brain regions associated with memory and execu-
tive functions, such as the hippocampus and prefrontal cortex.
Furthermore, metabolic abnormalities associated with obesity
might result in the buildup of advanced glycation end products
(AGEs) and oxidative stress, hence  exacerbating
neuroinflammation and cognitive deterioration.

Chronic low-grade inflammation is an additional crucial
factor within the obesity-cognition connection. The adipose
tissue, namely the visceral fat, serves as an endocrine organ by
releasing proinflammatory cytokines, including interleukin-6
(IL-6) and tumor necrosis factor-alpha (TNF-a) (3). The ability
of these cytokines to cross the blood-brain barrier and begin
neuroinflammatory processes has been associated with synaptic
dysfunction and neuronal injury. Moreover, the activation of
microglia, which is a characteristic  feature  of
neuroinflammation, can result in the production of cytotoxic
substances and hinder the process of synaptic pruning and plas-
ticity. This, in turn, worsens cognitive impairments.

In addition, obesity frequently correlates with comorbidi-
ties such as hypertension and dyslipidemia, which have the po-
tential to contribute to cerebrovascular dysfunction. Hyperten-
sion, specifically, has the potential to cause microvascular im-
pairment and small vessel pathology in the brain, resulting in
diminished cerebral perfusion and oxygenation (4). The afore-
mentioned vascular alterations have the potential to give rise to
lesions in the white matter of the brain, thereby compromising
the interconnectedness of neural pathways. Consequently, this
can have a detrimental impact on the speed and effectiveness of
cognitive processing. Moreover, dyslipidemia associated with
obesity has the potential to cause the buildup of lipids that are
conducive to atherosclerosis, hence intensifying vascular im-
pairment and undermining cognitive well-being.

In the context of degenerative neurological disorders, the
adverse impact of obesity on cognitive function assumes
heightened importance. Alzheimer’s disease (AD) is distin-
guished by the presence of beta-amyloid plaques and tau protein
tangles in the brain. The potential impact of obesity on the de-
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velopment of AD pathology may be attributed to the worsening
of pathogenic mechanisms such as insulin resistance,
neuroinflammation, and changes in adipokine signaling (5).
Moreover, vascular dysfunction associated with obesity can
potentially impair the flow of blood to the brain, hence exacer-
bating neuropathological changes connected to Alzheimer’s
disease.

Likewise, there exists a correlation between obesity and
the onset as well as advancement of Parkinson’s disease (PD), a
neurodegenerative condition distinguished by the degeneration
of dopaminergic neurons in the substantia nigra. The potential
influence of obesity on PD can be attributed to many processes,
such as heightened oxidative stress, neuroinflammation, and
modifications in the makeup of gut microbiota (6). The rela-
tionship between the gut and the brain, known as the gut-brain
axis, is of significant importance in the development of PD. This
axis is affected by various factors associated with obesity, in-
cluding changes in the composition of gut bacteria and inflam-
mation. These factors have the potential to worsen the process of
neurodegeneration in PD.

Obesity and Cognitive Functions

Memory Impairment in Obesity

Memory impairment in obesity has emerged as a noteworthy
research area with implications for both cognitive neuroscience
and public health. While the primary focus of obesity-related
research has traditionally been on its metabolic and cardiovas-
cular consequences, recent investigations have unveiled a com-
plex interplay between excess body fat and cognitive function,
particularly memory. Memory, a fundamental cognitive process,
is essential for daily functioning and quality of life. However,
there is mounting evidence that obesity is associated with vari-
ous forms of memory impairment, ranging from episodic
memory deficits (related to the recall of specific events or expe-
riences) to alterations in working memory (responsible for tem-
porary storage and manipulation of information) and spatial
memory (associated with navigation and orientation) (7). These
memory impairments have been linked to structural and func-
tional brain alterations, including hippocampal atrophy and al-
tered connectivity within the brain’s memory-related networks.

Working Memory

Working memory is responsible for the temporary storage and
manipulation of information necessary for various cognitive
tasks, including problem-solving, decision-making, and lan-
guage comprehension. Recent studies have increasingly demon-
strated a connection between obesity and impairments in work-
ing memory. Individuals with obesity often exhibit deficits in
tasks that require maintaining and manipulating information
over short periods (8). These alterations in working memory
have important implications for daily functioning, academic and
occupational performance, and overall quality of life.

The mechanisms underlying working memory alterations
in obesity are complex and multifaceted. One key factor is the
chronic inflammation associated with excess adiposity. Obesity
is characterized by a state of chronic low-grade inflammation,
with elevated levels of proinflammatory cytokines. These in-
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flammatory molecules can disrupt neural networks and synaptic
plasticity in brain regions critical for working memory, such as
the prefrontal cortex. Additionally, insulin resistance, commonly
observed in individuals with obesity, may also contribute to
working memory deficits. Insulin resistance can impair glucose
metabolism in the brain, which is crucial for energy-intensive
cognitive processes like working memory. Furthermore, the
obesogenic environment, characterized by easy access to calo-
rie-dense, nutrient-poor foods and sedentary lifestyles, may
contribute to working memory alterations. Poor dietary choices
and physical inactivity can exacerbate obesity-related metabolic
and inflammatory disturbances, further compromising cognitive
function. Psychosocial factors, including stress and depression,
which are more prevalent among individuals with obesity, may
also play a role in working memory deficits.

The consequences of working memory alterations in obe-
sity extend beyond individual cognitive impairments. Impaired
working memory can impact an individual’s ability to make
healthy dietary choices, plan and execute physical activity, and
adhere to weight management strategies (9). Additionally, it may
affect academic and professional performance, potentially lead-
ing to reduced educational attainment and career opportunities
for individuals with obesity. Consequently, understanding the
mechanisms of working memory impairment in obesity and
developing targeted interventions to address these deficits are
critical for improving cognitive health and overall well-being in
this population.

Therefore, these alterations are linked to chronic inflam-
mation, insulin resistance, and obesogenic lifestyles, highlight-
ing the interconnectedness of metabolic and cognitive health.
Recognizing the impact of obesity on working memory under-
scores the need for comprehensive approaches that address both
physical and cognitive aspects of this global public health chal-
lenge.

Episodic Memory

The exploration of episodic memory alteration in obesity is an
increasingly important and developing field of study in the
realms of cognitive neuroscience and public health. Episodic
memory, an essential component of declarative memory, is ac-
countable for the processes of encoding, storing, and retrieving
individual experiences and events within distinct contextual
frameworks. Recent studies have revealed a complex association
between obesity and deficits in episodic memory (10). Obese
individuals often demonstrate impairments in tasks involving the
retrieval of previous events, resulting in difficulties in recalling
precise episodic details such as personal experiences, names,
dates, and contextual information. Memory modifications can
have a substantial impact on various aspects of daily living, such
as academic and occupational performance, interpersonal con-
nections, and general quality of life. The etiology of episodic
memory alterations in individuals with obesity is complex, en-
compassing various components such as chronic inflammation,
metabolic dysregulation, lifestyle elements, and psychosocial
determinants (11). The acknowledgement of the ramifications
associated with changes in episodic memory in individuals with
obesity highlights the necessity for comprehensive strategies
that tackle the physical and cognitive dimensions of this world-
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wide public health issue.

Attention and Concentration Deficits

The investigation of attention and concentration problems in
individuals with obesity has garnered increasing attention within
the fields of cognitive neuroscience and public health. The in-
fluence of obesity on cognitive functions, which are crucial for
efficient information processing and task execution, is progres-
sively gaining recognition. Recent studies have revealed a
noteworthy correlation between obesity and deficits in attention
and concentration. Individuals who are obese frequently demon-
strate a reduced ability to keep attention, an increased vulnera-
bility to distraction, and difficulties in sustaining cognitive effort
(12). Attentional deficiencies can result in significant effects that
extend to various aspects of an individual’s life, including their
academic and vocational productivity, decision-making skills,
and overall cognitive efficiency (13). The complex nature of
these deficiencies in obesity encompasses various aspects, in-
cluding persistent inflammation, impaired insulin response,
individual choices in lifestyle, and psychosocial elements. To-
gether, these issues underscore the deep relationship between
metabolic and cognitive well-being. The significance of under-
standing and acknowledging the consequences of attention and
concentration deficiencies in relation to obesity highlights the
necessity of implementing holistic approaches that tackle the
physical and cognitive aspects of this widespread public health
concern.

Executive Function Impairments

Executive functions encompass a collection of cognitive pro-
cesses at a higher level that are accountable for activities such as
planning, decision-making, inhibitory control, and goal-oriented
behavior. Recent studies have shed light on a significant correla-
tion between obesity and impairments in executive processes.
Obese individuals frequently demonstrate challenges in cogni-
tive flexibility, impulse control, and adaptive behavior, which
are essential for successfully completing activities that involve
adjusting to new situations (14). The presence of executive
function deficits can significantly impact multiple facets of eve-
ryday life, such as the ability to regulate one’s diet, adhere to
weight management measures, and make well-informed deci-
sions on health. The multifaceted origins of these deficiencies in
obesity involve various aspects including persistent inflamma-
tion, resistance to insulin, decisions regarding lifestyle, and
psychosocial components. The acknowledgement and compre-
hension of the consequences of executive function deficits in
relation to obesity highlights the importance of implementing
holistic strategies that tackle the physical and cognitive aspects
of this widespread public health issue.

Emotional and Psychological Aspects of Cog-
nition

The emotional aspects of obesity frequently become apparent
through the utilization of maladaptive coping strategies, such as
engaging in emotional eating, which is motivated by the desire
to reduce negative emotions such as stress, anxiety, or grief. The
observed phenomenon of emotional eating highlights the com-
plex interaction between cognitive regulation and emotional
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urges, which plays a role in the onset and persistence of obesity
(15). Moreover, the reciprocal association between obesity and
depression serves to underscore the complex emotional dynam-
ics inherent in this condition. Obesity in individuals has been
found to be associated with an increased vulnerability to depres-
sion, which can be attributed to several variables like social
stigma and diminished self-esteem. Conversely, depression has
been observed to potentially worsen obesity by promoting
heightened engagement in emotional eating behaviors (16). The
interplay of emotional elements and cognitive processes results
in the impairment of executive function, decision-making, and
impulse control. Consequently, this has a direct effect on an
individual’s capacity to make sound decisions and exhibit
self-control in relation to overeating. In addition, the cognitive
ramifications of obesity, including memory deficits, diminished
cognitive adaptability, and challenges in maintaining attention,
emphasize the cognitive aspects associated with obesity (17). In
order to effectively address the emotional and psychological
dimensions of cognition in individuals with obesity, it is impera-
tive to adopt a comprehensive and interdisciplinary strategy that
integrates cognitive-behavioral therapy, mindfulness-based in-
terventions, and pharmaceutical treatments. This approach not
only focuses on the physiological components of obesity, but
also acknowledges the psychological and cognitive elements
that contribute to its multifaceted nature, therefore enhancing the
holistic welfare of those affected by obesity.

Mechanisms Underlying Obesity-Related Cog-
nitive Impairment

Insulin and Glucose Dysregulation

The complicated association between obesity and cognitive
impairment is primarily driven by the dysregulation of insulin
and glucose pathways. Obesity is a condition defined by the
presence of persistent low-grade inflammation and excessive
adipose tissue. This condition frequently results in insulin re-
sistance and hyperinsulinemia, which refers to a diminished
responsiveness of the body’s cells to the hormone insulin. Insu-
lin resistance not only contributes to the perpetuation of obesity
but also plays a pivotal role in the emergence of cognitive im-
pairments (18). Insulin, a hormone primarily linked to the regu-
lation of glucose metabolism, has significant impacts on the
central nervous system by modulating synaptic plasticity, main-
taining neurotransmitter equilibrium, and promoting neuronal
viability. In the context of obesity, insulin resistance hampers the
capacity of insulin to effectively carry out these crucial
neuroregulatory activities. As a result, the presence of neuronal
insulin resistance has the potential to interfere with synaptic
plasticity, hinder the consolidation of memory, and diminish the
brain’s ability to adapt to evolving cognitive requirements (19).
Additionally, it is worth noting that hyperinsulinemia, which is
caused by an excessive consumption of calories, has the poten-
tial to stimulate neuroinflammation and oxidative stress. These
factors can have a detrimental impact on neuronal function and
cognitive functions. Simultaneously, the presence of glucose
dysregulation, a common occurrence in adults with obesity, can
result in episodes of hyperglycemia and hypoglycemia, both of
which can have adverse effects on cognitive functioning. Epi-
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sodes of hyperglycemia have the potential to induce neurotoxi-
city and hinder the transport of glucose into the brain (20).
Conversely, hypoglycemia can give rise to cognitive impair-
ments as a consequence of inadequate energy provision to neu-
rons. In brief, the dysregulation of insulin and glucose serves as
crucial mechanistic connections between obesity and cognitive
impairment, emphasizing the significance of holistic therapies
that address metabolic health in addition to cognitive well-being
when managing cognitive deficits associated with obesity.

Inflammatory Pathways

In recent times, there has been a growing emphasis in scientific
investigations on comprehending the involvement of inflamma-
tory pathways in facilitating the cognitive deficits linked to obe-
sity. Obesity is distinguished by the presence of persistent
low-level inflammation, in which adipose tissue releases
pro-inflammatory cytokines, including TNF-o. and IL-6. The
presence of these inflammatory chemicals can exert significant
impacts on the central nervous system, hence playing a role in
the progression of cognitive impairment. The relationship be-
tween systemic inflammation and neuroinflammation has been
widely recognized, wherein the activation of microglia and sub-
sequent release of inflammatory mediators within the brain are
key features (21). The neuroinflammatory response has the po-
tential to disturb the intricate equilibrium of neurotransmitters,
hinder synaptic development, and induce oxidative stress. These
pathways have been linked to cognitive impairment.

In addition, it should be noted that the presence of chronic
inflammation in individuals with obesity might potentially result
in the development of insulin resistance. As previously dis-
cussed, this condition can have adverse consequences for cogni-
tive function. The impairment of insulin signaling pathways in
the brain due to insulin resistance can have detrimental effects
on neuronal survival, synaptic plasticity, and neurotransmitter
modulation, all of which are essential processes (22). As a result,
cognitive processes such as the creation of memory, learning,
and executive functions may experience impairments.

Recent studies have additionally emphasized the signifi-
cance of the gut-brain axis in cognitive impairment associated
with obesity. The gut microbiota has the ability to impact sys-
temic inflammation by generating metabolites and signaling
molecules. Dysbiosis, an imbalance in the makeup of the gut
microbiota frequently observed in individuals with obesity, has
the potential to lead to heightened gut permeability and the sub-
sequent translocation of bacterial products into the bloodstream
(23). Bacterial compounds, such as lipopolysaccharides, have
the ability to initiate immunological responses and induce in-
flammation, hence intensifying the inflammatory environment
linked to obesity.

Leptin and Ghrelin Hormones
Leptin and ghrelin, which are two pivotal hormones responsible
for regulating hunger and maintaining energy balance, have
garnered significant interest within the area of cognitive im-
pairment associated with obesity.

Leptin, an endocrine hormone predominantly synthesized
by adipose tissue, exerts a crucial influence on the control of
hunger and energy expenditure through modulating the hypo-
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thalamus (24). Nevertheless, the impact of leptin goes beyond
regulating metabolism, given that leptin receptors are exten-
sively dispersed throughout the central nervous system (CNS).
Leptin has been associated with synaptic plasticity, neuronal
development, and neuroprotection (25). In the context of obesity,
it is common for individuals to display hyperleptinemia as a
result of leptin resistance, which is defined by a diminished
responsiveness to the effects of leptin. The presence of leptin
resistance has the potential to disrupt the normal functioning of
leptin signaling in the CNS, thereby leading to cognitive im-
pairments, namely in memory and executive function. Research
conducted on animals has shown that improving the sensitivity
of the CNS to leptin can improve cognitive deficits that are
linked to obesity (26). This highlights the significance of leptin
in the cognitive dysfunction that is associated with obesity.

In contrast, ghrelin, which is predominantly produced in
the gastric region, is a hormone that elicits hunger and facilitates
the consumption of food. Ghrelin has receptor presence not just
in the hypothalamus but also in various other brain areas, en-
compassing those implicated in cognitive function. The complex
involvement of ghrelin in obesity has prompted inquiries into its
potential effects on cognitive function, given its capacity to
traverse the blood-brain barrier and regulate neuronal activity.
Recent research findings indicate that ghrelin exhibits potential
neuroprotective properties and may also enhance cognitive
function (27). For example, previous studies have demonstrated
that ghrelin exerts a protective effect against neurodegenerative
disorders and promotes the generation of new neurons in the
hippocampus (28). Paradoxically, it has been observed that per-
sons who are obese frequently exhibit reduced levels of circu-
lating ghrelin, which may be attributed to the desensitization of
ghrelin receptors. The insufficiency described here could poten-
tially play a role in the cognitive decline found in individuals
with obesity, as the neuroprotective and cognitive-enhancing
effects of ghrelin are reduced.

The complicated and incompletely understood nature of
the connection between leptin and ghrelin in cognitive impair-
ment associated with obesity is evident. Leptin resistance, a
prevalent occurrence in individuals with obesity, has the poten-
tial to disturb the equilibrium between these two hormones,
resulting in dysregulated appetite, modified energy expenditure,
and cognitive impairment. Moreover, it is worth noting that both
hormones have the potential to influence same brain regions that
are implicated in cognitive functions, including the hippocam-
pus and prefrontal cortex. The potential dysregulation of these
specific regions could potentially play a role in the development
of cognitive impairment associated with obesity. The examina-
tion of the interaction between leptin and ghrelin, along with
their subsequent signaling pathways, is of utmost importance in
order to get a thorough comprehension of the mechanisms that
contribute to cognitive impairments in individuals affected by
obesity.

Adipokines and Their Impact on the Brain

Adipose tissue serves as more than just a passive depot for en-
ergy storage; it functions as a metabolically active organ that
releases various bioactive chemicals, such as adipokines. These
molecules have the ability to influence a diverse array of physi-
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ological processes, such as inflammation, insulin sensitivity, and
vascular function. Recent research has brought attention to the
influence of adipokines, specifically adiponectin and leptin, on
the regulation of cognitive function. One example of a molecule
with notable characteristics is adiponectin, which exhibits an-
ti-inflammatory qualities and enhances insulin sensitivity.
Moreover, elevated levels of adiponectin in the bloodstream
have been linked to improved cognitive performance. On the
other hand, the dysregulation of adiponectin in individuals with
obesity may potentially lead to cognitive impairment through
affecting inflammation and insulin resistance. Leptin, an addi-
tional adipokine, is involved in the control of hunger and energy
balance, while also exerting notable influences on neuronal
growth and synaptic plasticity. Leptin resistance, a prevalent
phenomenon observed in individuals with obesity, has the po-
tential to interfere with the neuroprotective mechanisms, hence
resulting in cognitive impairments.

The modulation of inflammation inside the CNS is a sig-
nificant method through which adipokines exert their influence
on cognitive performance. Obesity is distinguished by the pres-
ence of persistent low-grade inflammation, commonly known as
“metaflammation,” which has the potential to result in neuronal
impairment and cognitive deterioration (29). Adipokines, such
as adiponectin, have the ability to elicit either anti-inflammatory
or pro-inflammatory responses in the brain, contingent upon
their  concentrations and communication  mechanisms.
Adiponectin, due to its anti-inflammatory characteristics, has the
potential to provide protection against neuroinflammation and
the resulting cognitive impairment (30). On the other hand, the
presence of leptin resistance, which is frequently detected in
individuals with obesity, has the potential to worsen central
nervous system inflammation, hence potentially playing a role in
the development of cognitive impairments. Additionally, the
disparity in levels of pro-inflammatory and anti-inflammatory
adipokines may exacerbate cognitive impairment in those who
are obese.

Besides their involvement in the inflammatory process,
adipokines also exert an influence on neurovascular function,
which is of paramount importance in the preservation of cogni-
tive well-being. Previous studies have demonstrated that
adiponectin possesses the ability to augment cerebral blood flow
and safeguard against endothelial dysfunction, hence facilitating
the sufficient transportation of oxygen and nutrients to the brain
(31). The potential cognitive outcomes may be improved due to
the vascular benefits associated with adiponectin. The
dysregulation of adipokine signaling in individuals with obesity
has the potential to disturb the process of neurovascular cou-
pling. This disruption can compromise the regulation of cerebral
blood flow, leading to a worsening of cognitive impairment.

Obesity, Cognitive Decline, and Neurodegen-
erative Diseases

Association between Obesity and Alzheimer’s
Disease

The issue of obesity has become a significant global health con-
cern in recent years, with its prevalence reaching epidemic lev-
els. This condition has a widespread impact, impacting individ-
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uals across many age groups. Concurrently, Alzheimer’s disease
has emerged as a significant public health concern, manifesting
as a progressive neurodegenerative condition marked by cogni-
tive deterioration and memory dysfunction. Recent research
findings have provided insights into a plausible correlation be-
tween obesity and Alzheimer’s disease, indicating the possibility
of shared underlying pathogenic pathways between these two
illnesses (32). This scholarly discourse explores the complex
correlation between obesity and Alzheimer’s disease, providing
a comprehensive analysis of the various causes and mechanisms
that establish a connection between these seemingly disparate
health conditions.

The correlation between obesity and Alzheimer’s disease
is based on a complex network of interconnected variables, en-
compassing metabolic dysfunction, inflammation, and vascular
impairments. Obesity is defined as the excessive buildup of
adipose tissue, leading to the disruption of adipokines, including
leptin and adiponectin, as well as insulin resistance. The meta-
bolic changes discussed are not solely associated with obesity,
but also demonstrate a significant involvement in the develop-
ment of Alzheimer’s disease. One example of a physiological
condition that hinders the normal functioning of glucose metab-
olism in the brain is insulin resistance (33). This disruption in
glucose metabolism has detrimental effects on neuronal activity
and plays a role in the formation of beta-amyloid plaques, which
are a prominent pathological characteristic associated with Alz-
heimer’s disease. Moreover, the onset of adipose tissue-induced
inflammation in obesity elicits a persistent condition of mild
inflammation across various bodily systems, including the CNS.
The presence of this inflammatory condition has the potential to
expedite the neuroinflammatory mechanisms that are commonly
identified in individuals with Alzheimer’s disease, so intensify-
ing the deterioration in cognitive function and damage to neu-
rons.

In conjunction with metabolic and inflammatory process-
es, obesity has been linked to cerebrovascular dysfunction,
hence potentially intensifying the susceptibility to Alzheimer’s
disease. The occurrence of obesity has a strong association with
the onset of atherosclerosis and hypertension, both of which
have the potential to negatively impact cerebral blood flow and
contribute to the development of vascular cognitive impairment
(34). The compromised circulation of blood can result in a con-
dition known as hypoxia, which refers to a deficiency of oxygen,
as well as inadequate supply of essential nutrients to the brain.
This, in turn, can expedite the progression of neurodegenerative
mechanisms. In addition, vascular dysfunction associated with
obesity has the potential to compromise the integrity of the
blood-brain barrier, so facilitating the entry of inflammatory
chemicals and toxins into the brain. This process may contribute
to the acceleration of neurodegenerative processes.

There is a mounting amount of epidemiological evidence
that substantiates the correlation between obesity and a height-
ened susceptibility to Alzheimer’s disease. Numerous longitudi-
nal studies have provided evidence supporting a positive corre-
lation between BMI and the likelihood of getting Alzheimer’s
disease in the future. Moreover, there exists a notable correlation
between obesity and Alzheimer’s disease, particularly through-
out the middle stages of life. This implies that interventions
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aimed at addressing obesity during this crucial period may hold
promise in reducing the likelihood of cognitive decline in later
years. Nevertheless, it is crucial to acknowledge that the correla-
tion between obesity and Alzheimer’s disease is intricate, as it
involves various elements such as genetic predisposition, life-
style choices, and environmental influences that collectively
contribute to the overall susceptibility.

Potential Links to Other Neurodegenerative
Conditions

Parkinson’s disease (PD) is widely recognized as one of the
neurodegenerative illnesses that has been extensively investi-
gated in the context of obesity. PD is distinguished by the grad-
ual degeneration of dopaminergic neurons in the substantia nigra
area of the brain, resulting in motor manifestations such as
tremors and rigidity (35). Recent research findings indicate that
there is a growing body of data supporting the notion that obe-
sity might be a contributing factor to an elevated susceptibility
to PD (36). The presence of obesity-related insulin resistance
and inflammation has the potential to interfere with the typical
insulin signaling in the brain, leading to the initiation of
neuroinflammatory mechanisms that could contribute to the
progression of PD. Furthermore, it is important to note that
metabolic dysfunction associated with obesity can worsen mi-
tochondrial dysfunction and oxidative stress, both of which have
been identified as contributing factors in the development of PD.

Amyotrophic lateral sclerosis (ALS), a deadly motor neu-
ron disease, is another neurodegenerative ailment that may have
possible associations with obesity. Although the specific mecha-
nisms responsible for the development and advancement of ALS
are not yet fully understood, there exists evidence indicating a
potential involvement of metabolic changes linked to obesity in
the beginning and course of the disease. Dysregulated lipid me-
tabolism, mitochondrial dysfunction, and systemic inflammation,
which are frequently identified in individuals with obesity, may
potentially contribute to the degeneration of motor neurons in
ALS (37). Moreover, certain genetic variants, like as the
C9orf72 mutation, that are correlated with ALS have been found
to be connected with changes in metabolism and obesity (38).
This implies the existence of a reciprocal connection between
genetics and obesity in the development of ALS.

The correlation between obesity and neurodegenerative
illnesses is progressively apparent, necessitating the acknowl-
edgment of its intricate and varied nature. The risk of having
these illnesses is influenced by genetic predisposition, lifestyle
factors, and environmental variables. Furthermore, the temporal
aspects of obesity, including the timing and duration of its oc-
currence during an individual’s lifespan, have the potential to
impact the likelihood and advancement of neurodegenerative
disorders. The findings from longitudinal research suggest that
there exists a significant association between obesity during
midlife and an elevated risk of developing certain diseases (39).
This underscores the potential significance of implementing
early intervention and prevention techniques.

Longitudinal Studies on Obesity and Coghnitive

Decline
The examination of the association between obesity and cogni-
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tive decline through longitudinal studies has uncovered an intri-
cate and multifaceted connection between these two phenomena.
Although a complete understanding of the mechanisms respon-
sible for this relationship has not yet been achieved, other possi-
bilities have been put up. One crucial process is centered on the
persistent low-grade inflammation linked to obesity, which has
the potential to result in neuronal damage and compromised
cognitive performance over an extended period. Moreover, it is
worth noting that obesity often leads to insulin resistance and
dysregulation of glucose metabolism, which can have an adverse
effect on cerebral insulin signaling (40). This, in turn, may play
a role in the development of cognitive decline. Moreover, it is
worth noting that obesity-associated comorbidities, like hyper-
tension and dyslipidemia, have the potential to induce alterations
in cerebrovascular function, hence elevating the susceptibility to
cognitive impairment.

Longitudinal studies offer substantial evidence supporting
the notion that obesity during middle age is a noteworthy risk
factor for the development of cognitive decline and dementia
during the later stages of life. Whitmer et al. conducted a semi-
nal study which revealed that persons who had obesity through-
out midlife exhibited a markedly elevated susceptibility to de-
veloping dementia during later stages of life, in contrast to those
who maintained a normal weight (41). Furthermore, a clear
dose-response connection was observed in this study, indicating
that higher levels of obesity were associated with an increased
risk of developing dementia. The obesity-cognitive decline cor-
relation has been supported by other research, such as the
Framingham Heart Study and the Whitehall Il Study, which
have provided further evidence of this relationship. These stud-
ies have demonstrated the persistent nature of this association
across many groups.

Longitudinal studies provide additional emphasis on the
influence of aging on the progression of cognitive decline asso-
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