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Abstract

The global rise in obesity presents a significant public health challenge, with implications extending beyond metabolic disor-
ders to include an increased risk of cognitive decline and dementia. Understanding the complex relationship between obesi-
ty and dementia is crucial for developing effective strategies to mitigate these risks. This literature review delves into the ex-
isting evidence base, exploring potential mechanisms linking obesity to dementia, examining possible interventions, and dis-

cussing their implications for preventing or delaying dementia onset in at-risk individuals.
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Introduction

The global rise in obesity, driven by factors such as lifestyle, stress, nutrition, genetics, and physical inactivity, is a growing
public health concern with far-reaching consequences. The modern environment, characterized by readily available calorie--
dense foods and increasingly sedentary lifestyles, contributes significantly to this escalating epidemic. Beyond its well-estab-
lished links to metabolic disorders such as type 2 diabetes, cardiovascular disease, and certain cancers, obesity has been increas-
ingly associated with cognitive decline, impaired synaptic plasticity, and reduced brain volume, significantly elevating the risk
of developing Alzheimer's disease (AD) and other dementias. This association is particularly concerning given the progressive
aging of the global population, making dementia a major public health challenge. Given the concerning statistic that an estimat-
ed 39% of adults were overweight in 2016 [1], and recognizing obesity as a modifiable risk factor, targeted interventions be-
come crucial for dementia prevention. This literature review aims to explore the evidence base, potential mechanisms, possible
interventions, and implications for preventing dementia in the context of the ongoing obesity epidemic. Specifically, we will ex-
amine the epidemiological evidence linking obesity to dementia risk, delve into the complex biological pathways that may medi-
ate this relationship, and explore promising strategies for prevention and intervention, ultimately aiming to inform public

health policy and clinical practice.

Figure 1: Potential Mechanisms

Material and Methods

This narrative review conducted a thorough literature search to identify practical strategies for reducing cognitive decline and
dementia risk in individuals with obesity. English-language studies were sourced from major databases, including Medline, the
Cochrane Library, and Google Scholar, without publication date restrictions to maximize inclusivity. The search strategy com-

"

bined Medical Subject Headings (MeSH) terms such as "Dementia,” "Obesity," "Alzheimer’s disease," "Cognition," and "Preven-
tion" with relevant free-text keywords to capture a broad spectrum of literature. Articles were selected if they specifically ad-
dressed mechanisms of cognitive impairment, associated risk factors, or preventive interventions within the obese population.
The extracted evidence was then synthesized thematically to outline clinically relevant approaches and potential interventions

aimed at mitigating cognitive deterioration in this high-risk group.

Epidemiological Evidence

There is increasing evidence to suggest that underweight BMI, overweight BMI and obese BMI predisposes individuals to devel-
oping cognitive impairment and dementia. Risks appeared to be highest for underweight and obese BMI. In recently umbrella
review and meta-analysis found a significant positive association between risk of AD dementia and body weight (BMI 230 and
BMI 25-29 at mid-life; BMI <18.5 [2]. These consist with results of A meta-analysis that included 19 longitudinal studies and
589 649 participants aged 35 to 65 years , followed up for up to 42 years found that the obesity (BMI 230) but not being over-
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weight (BMI 25-30) was associated with late-life dementia [3]. Another meta-analysis that included 15 prospective studies and
15 435 participants, Follow-ups ranged from 3.2 to 36.0 years found that underweight BMI, overweight BMI and obese BMI
were all associated with increased risk of dementia compared with normal BMI [4]. In one more published meta-analysis
showed that dementia risk increased with obesity and underweight [5]. Additionally, Results from the Whitehall IT study of
more than 10,000 men and women with repeat BMI assessments for more than 28 years show that obesity (BMI 230 kg/m?2) at
age 50 years is a risk factor for dementia [6]. In contrast, meta-analysis that included 20 studies revealed that the Weight loss

was associated with a significant improvement in improvements in performance across various cognitive domains [7].

Potential Mechanisms

The complex relationship between adiposity and dementia risk involves several potential mechanisms, with research highlight-
ing both the detrimental effects of excess weight and the surprising vulnerabilities associated with lower body mass. While co-
morbidities like hypertension, cardiovascular disease, and diabetes are often implicated as mediating factors in the link between
obesity and dementia, a more nuanced picture is emerging [8]. The metabolic dysfunction associated with obesity often leads to
insulin resistance, which not only contributes to type 2 diabetes but also impairs insulin signaling in the brain. This can disrupt

glucose metabolism, a critical energy source for neurons, ultimately impacting cognitive function.

Intriguingly, lower BMI has been associated with increased brain tau deposition, a key hallmark of Alzheimer's disease [9-11].
This may be driven by decreased levels of leptin, a hormone primarily secreted by fat tissue. Laboratory studies suggest leptin
has a protective role, reducing the accumulation of amyloid beta and tau proteins. Moreover, lower BMI often corresponds
with decreased insulin levels, which can potentially exacerbate tau phosphorylation in the brain [12,13]. This counterintuitive
finding is supported by studies showing higher tau levels and phosphorylated tau in individuals with lower BMI compared to
those with obesity [14]. Leptin's role in regulating appetite and energy expenditure also suggests a potential link to overall
metabolic health and brain function. Conversely, obesity itself is strongly linked to brain atrophy, demonstrating smaller total
brain volume, gray matter, and hippocampal volume [15]. This structural damage is thought to be mediated by the chronic
low-grade inflammation associated with obesity. Adipose tissue, particularly visceral fat, is a source of pro-inflammatory cy-
tokines such as TNF-a and IL-6, which can cross the blood-brain barrier and contribute to neuroinflammation. This inflamma-
tory milieu can damage neurons, impair synaptic plasticity, and ultimately contribute to cognitive decline. Furthermore, obesi-
ty-related vascular dysfunction can reduce cerebral blood flow, further exacerbating brain atrophy. In essence, the connection
between adiposity and dementia is not simply about having too much or too little weight; rather, it seems to be a delicately bal-
anced network of hormonal, metabolic, and inflammatory processes that can significantly impact brain health [16,17]. Future
research is needed to further elucidate the relative contributions of these various pathways and to identify potential therapeutic

targets.

Implications and Prevention Strategies

1. Integrated Metabolic and Cognitive Assessment: At the initial geriatric assessment or annual wellness visit for an elderly pa-
tient with obesity (BMI =30 kg/m?), clinicians should proactively screen for cognitive impairment alongside metabolic dysfunc-

tion. This should not be a siloed process [18].

o Cognitive Screening: Utilize brief, validated tools such as the Montreal Cognitive Assessment (MoCA) or the Mini-
Cog. A MoCA score below 26 (adjusted for education) warrants further neuropsychological evaluation. Screening

should be repeated annually, or sooner if patient or caregiver reports changes [18].

e Metabolic and Vascular Risk Stratification: Beyond BMI, measure waist circumference (risk threshold: >102 c¢m for

men, >88 cm for women) as a marker of visceral adiposity. Mandatory laboratory assessments should include fasting
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glucose/HbA ¢, lipid panel (focus on HDL and triglycerides), and blood pressure. The presence of metabolic syndrome
(any three of: abdominal obesity, hypertriglyceridemia, low HDL, hypertension, hyperglycaemia) significantly elevates

dementia risk [19].

e Sarcopenic Obesity Screening: This is a critical, high-risk phenotype in the elderly. Clinicians must screen for low
muscle mass and function using simple measures: gait speed (<0.8 m/s suggests slow speed) and grip strength (using a
dynamometer; thresholds vary by sex and BMI). Low muscle mass combined with high adiposity dramatically increases
risks for disability, frailty, and cognitive decline. Bioelectrical impedance analysis (BIA) or, where available, DXA scans

can provide more precise body composition data [20].

2. Dietary Pattern and Lifestyle History: Employ a structured dietary recall or screen (e.g., a modified Mediterranean Diet Ad-
herence Screener) to evaluate adherence to protective patterns (Mediterranean, MIND, DASH) [18]. Gauge physical activity lev-
els against the guideline of 150 min/week moderate exercise. Inquire about social determinants of health impacting food securi-

ty and safe mobility [18].

Practical Preventive Approaches for Clinical Implementation

1. Timing of Intervention: Intervention should begin immediately upon the identification of obesity plus any one additional
risk factor (metabolic syndrome, prediabetes, hypertension, or subjective cognitive complaint). The diagnosis of obesity in an
elderly patient is itself a catalyst for a comprehensive risk-reduction discussion. There is no "too late" to initiate neuroprotective
lifestyle changes; benefits are observed even in late-life adopters, particularly regarding functional preservation and slowing de-

cline
2. Nutritional Prescription:

o Diet Pattern: Strongly recommend a Mediterranean-DASH Intervention for Neurodegenerative Delay (MIND) diet.
This hybrid diet specifically emphasizes brain-healthy foods: weekly servings of berries, leafy greens, nuts, beans, and
whole grains, and fish (particularly fatty fish for omega-3s), while limiting red meats, butter/margarine, and

pastries/sweets [21].
3. Exercise Prescription:

e Aerobics: 150-300 minutes/week of moderate-intensity (e.g., brisk walking, water aerobics) or 75-150 minutes of

vigorous-intensity exercise. Emphasize consistency over intensity [22].

¢ Resistance Training: Non-negotiable. 2-3 days/week, targeting all major muscle groups. Use body weight, resistance

bands, or light weights. The goal is to maintain or increase strength to support daily function.

¢ Balance Flexibility: Daily or at least 2-3 times/week. Tai Chi is highly recommended for its dual benefits for balance

and cognitive engagement [23].

o Practical Integration: Partner with physical therapists for initial assessment and program design, especially for frail
patients. Promote "exercise snacks" (multiple 5-10-minute walks) for those with low endurance. Strongly encourage

group-based programs for social engagement, which itself is neuroprotective.

Annex Publishers | www.annexpublishers.com Volume 13 | Issue 1



5 Journal of Nutrition and Health Sciences

4. Cognitive and Social Engagement:
o Screen for and address social isolation and depression, which are potent risk factors for both obesity and dementia [18].

e Recommend structured cognitive training programs or lifelong learning activities (e.g., digital literacy classes, book

clubs) as part of the dementia prevention plan.
5. Sleep Hygiene and Stress Management:

e Screen for sleep apnea (high prevalence in obese elderly) and treating sleep apnea improves metabolic health and

cognition. Effective CPAP therapy improves metabolic and cognitive outcomes [24].

e Cognitive Engagement: Prescribe non-digital cognitive activities: social engagement (senior centers, volunteering),

complex card games, learning a new skill, or music engagement. Link these to existing community hubs.
6. Pharmacologic and Surgical Considerations:

o Pharmacotherapy: GLP-1 receptor agonists (e.g., semaglutide, liraglutide) show promise for weight loss and may have
direct neuroprotective effects. Their use in the elderly requires extreme caution, starting at low doses, with vigilant

monitoring for gastrointestinal side effects (risk of dehydration, malnutrition) and cost/access barriers [25,26].

o Polypharmacy Review: Conduct a comprehensive medication review. Identify and deprescribe medications with
anticholinergic burden, sedative effects, or those that promote weight gain where alternatives exist. This is a direct

intervention to reduce cognitive fog and metabolic harm.

e Bariatric Surgery: Consideration in elderly patients (>65-70) is exceptionally rare and requires a rigorous,
multidisciplinary geriatric-specific evaluation. The perioperative risks (sarcopenia, cognitive fluctuation, nutritional
deficiencies) often outweigh potential long-term benefits for prevention of dementia. It is generally contraindicated in

frail patients [18].
7. Interprofessional Care Model:

o Establish a referral network: Registered Dietitian with geriatric expertise, Physical Therapist/Occupational Therapist,
Clinical Psychologist (for behavioral change/cognitive health), and Social Worker (to address food insecurity,

transportation).

e Utilize allied health professionals (medical assistants, nurses) to conduct initial screening, provide education, and

support between physician visits.

Addressing Implementation Challenges at the Clinical Level
To overcome clinician-level barriers (time, training):

¢ Integrate Screening: Combine cognitive (MoCA), frailty, and nutritional (MNA) screens into the annual wellness visit

workflow. Use nursing staff for initial data collection.

o Brief Intervention Training: Train clinicians in the "5 A's" model (Ask, Advise, Assess, Assist, and Arrange)

specifically tailored for obesity and brain health. A 1-2-minute focused conversation on the obesity-dementia link and
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one specific, achievable goal (e.g., "This week, can you add one 10-minute walk after dinner?") is more effective than no

intervention.

e Standardized Protocols: Develop clinic-specific, evidence-based care pathways or algorithms that dictate when to

screen, refer, and follow up, reducing decision fatigue.

e Leverage Technology: Recommend validated health apps for tracking diet, steps, and cognitive games. Utilize

telehealth for dietitian consultations and supervised exercise sessions to improve access.

By embracing a geriatric-sensitive framework, clinicians can transform the office visit from a narrow, weight-centric encounter
into a proactive, “brain-healthy” prescription that directly targets the metabolic pathways linking excess adiposity to neurode-
generation in older adults. In this reframed model, every conversation becomes a strategic opportunity to lower dementia risk
through personalized blends of nutrition counseling, cognitively stimulating physical activity, sleep hygiene, and stress-manage-
ment rather than merely recording a number on the scale. Turning this evidence-based vision into routine care requires a solid
methodological scaffold: systematic clinician education that demystifies neuro-metabolic links, standardized pathways that
embed brain-health metrics into electronic health records, and policy incentives that reimburse multidisciplinary, preventive in-
terventions. Crucially, care teams must extend beyond physicians to include dietitians, physical therapists, social workers, and
community services liaisons who can address non-medical barriers such as food insecurity, transportation gaps, and social isola-
tion. When these structural supports converge, the clinical encounter evolves into a high-impact platform that simultaneously
preserves cognitive vitality and manages weight, bridging the gap between scientific insight and tangible health outcomes for
the elderly.

Future Directions and Research Priorities

While continued research to fully understand the specific mechanisms by which obesity contributes to dementia is vital, equal-
ly important is investing in education and training to improve the implementation of obesity science into clinical practice. Re-

search should focus on:

¢ Longitudinal studies: To determine the temporal relationship between obesity and dementia and to identify critical

periods for intervention.
e Mechanistic studies: To elucidate the precise mechanisms by which obesity contributes to neurodegeneration.

¢ Intervention studies: To evaluate the effectiveness of different obesity prevention and treatment strategies in reducing

dementia risk.

Conclusion

The evidence strongly suggests a complex and multifaceted relationship between obesity and dementia risk. While the exact
mechanisms remain to be fully elucidated, the interplay of metabolic dysfunction, inflammation, hormonal imbalances, and
structural brain changes appears to play a crucial role. Given the escalating global prevalence of obesity and the devastating im-
pact of dementia, targeted prevention strategies are urgently needed. These strategies should focus on promoting healthy
lifestyles from a young age, with an emphasis on balanced nutrition, regular physical activity, and weight management. Further-
more, it is essential to improve the implementation of existing evidence-based interventions in clinical practice and to continue

investing in research to better understand the underlying mechanisms and to identify novel therapeutic targets. By addressing
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the obesity epidemic, we can potentially mitigate the risk of dementia and improve the overall health and well-being of future

generations.
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