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ABSTRACT:  

Alzheimer’s disease is a progressive neurodegenerative disorder and the leading cause of dementia globally. 

With no curative treatment available, there is growing emphasis on preventive strategies, particularly those 

rooted in lifestyle modification. This review synthesizes and compares evidence on three primary non-

pharmacological interventions for Alzheimer’s prevention- diet, physical exercise, and cognitive training. 

Drawing on recent randomized controlled trials, longitudinal cohort studies, and meta-analyses, we explore 

their mechanistic pathways, efficacy profiles, and potential synergistic effects. Dietary interventions, 

particularly the MIND and Mediterranean diets, have demonstrated consistent associations with cognitive 

preservation. Aerobic and resistance exercises enhance neurovascular health and neuroplasticity, while 

structured cognitive training shows promise in improving working memory and executive function. Although 

each modality independently contributes to risk reduction, multi-domain lifestyle approaches may yield the 

most substantial benefits. This review highlights the importance of early implementation and sustained 

adherence, urging clinicians and public health stakeholders to prioritize modifiable lifestyle factors in dementia 

prevention frameworks. 

 

A

BBREVIATIONS 

AD– Alzheimer’s Disease, MCI– Mild Cognitive 

Impairment, RCT– Randomized Controlled Trial, 

BDNF– Brain-Derived Neurotrophic Factor, DHA– 

Docosahexaenoic Acid, MIND– Mediterranean-DASH 

Intervention for Neurodegenerative Delay, APOE– 

Apolipoprotein E, MMSE– Mini Mental State 

Examination, MoCA– Montreal Cognitive Assessment, 

fMRI– Functional Magnetic Resonance Imaging, CCT– 

Computerized Cognitive Training, HRV– Heart Rate 

Variability, CRP– C-reactive Protein 

INTRODUCTION  

Alzheimer’s disease (AD) represents a growing public 

health crisis, currently affecting over 55 million 

individuals worldwide and projected to triple by 2050¹. 

Despite years of intensive research and numerous 

clinical trials, current pharmacotherapies provide only 

symptomatic relief and do not alter the underlying 

disease progression². In light of these limitations, the 

focus has increasingly shifted toward prevention, with 

accumulating evidence highlighting modifiable lifestyle 

factors as significant levers for reducing risk. 

Among these nutrition, physical activity, and cognitive 

engagement have emerged as particularly impactful. 

Each offers unique neuroprotective mechanisms: dietary 

patterns rich in antioxidants and anti-inflammatory 

nutrients; exercise-induced upregulation of 

neurotrophins; and mental training that enhances 

neuroplasticity. Yet, most studies have examined these 

domains in isolation, leaving a critical gap in 

comparative and integrative understanding. 

This narrative review aims to provide a comprehensive 

synthesis of lifestyle-based strategies for the prevention 

of Alzheimer’s disease. We analyze and compare the 
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scientific evidence supporting dietary, exercise, and 

cognitive interventions, evaluate mechanistic pathways, 

and examine potential synergies. We also explore 

adjunctive topics such as sleep hygiene, stress 

management, genetic susceptibility, and public health 

implications to provide a broader preventive framework. 

METHODOLOGY 

A structured literature search was conducted using 

PubMed, Embase, PsycINFO, and the Cochrane Library 

for studies published between January 2000 and March 

2025. Search terms included: "Alzheimer’s prevention," 

"Mediterranean diet and cognition," "exercise and brain 

health," "cognitive training Alzheimer’s," and "lifestyle 

intervention dementia." Inclusion criteria were: 

1. Randomized controlled trials (RCTs), 

longitudinal cohort studies, or meta-analyses 

2. Evaluation of at least one primary domain- diet, 

exercise, or cognitive training 

3. Reporting of objective cognitive outcomes 

(e.g., MMSE, MoCA, neuroimaging 

biomarkers) 

4. Focus on primary prevention or delayed 

cognitive decline in non-demented adults 

Studies were excluded if they involved pharmacological 

interventions or were restricted to patients with 

established AD. Articles were reviewed for 

methodological quality and relevance, and data were 

synthesized narratively with emphasis on comparative 

findings and integrative approaches. 

RESULTS  

1. Dietary Interventions 

The Mediterranean and MIND diets are the most 

extensively studied dietary models for cognitive 

protection. The Mediterranean diet emphasizes high 

intake of fruits, vegetables, whole grains, legumes, nuts, 

olive oil, and fish, with limited red meat and processed 

foods. The MIND diet builds upon this by specifically 

focusing on brain-healthy components such as berries 

and leafy greens while limiting foods like butter, cheese, 

and fried items³. 

Multiple longitudinal studies and meta-analyses have 

shown that adherence to these diets correlates with a 30-

53% reduction in the risk of developing Alzheimer’s 

disease⁴. The Chicago Health and Aging Project and the 

PREDIMED trial both found that higher adherence to 

these dietary patterns significantly delayed cognitive 

decline in older adults⁵,⁶. Mechanistically, these diets are 

rich in anti-inflammatory polyphenols, omega-3 fatty 

acids (especially DHA), and vitamins E and B6, which 

collectively reduce oxidative stress, modulate amyloid 

processing, and enhance synaptic plasticity⁷,⁸. 

Additionally, a 2022 systematic review confirmed the 

MIND diet’s association with slower rates of cognitive 

aging and a reduced incidence of MCI⁹. These effects 

were independent of comorbidities such as hypertension 

and diabetes, suggesting a direct neuroprotective role. 

A comparative overview of dietary patterns and their 

mechanisms in mitigating Alzheimer’s risk is shown in 

Table 11,2,6. 

Table 1: Summary of Dietary Patterns and Their Impact on Alzheimer’s Disease Risk 

Diet Key Components Mechanisms Impact on AD Risk 

MIND 

Diet 

Leafy greens, berries, nuts, olive oil, 

fish, whole grains 

Antioxidants, anti-inflammatory 

effects, reduced amyloid load 

~53% lower risk with 

high adherence 

Mediterra

nean 

Vegetables, fruits, legumes, olive oil, 

moderate wine, fish 

Improved vascular health, lipid 

metabolism 

40%–60% reduced AD 

incidence 

DASH 

Diet 

Low sodium, high fruits/vegetables, 

whole grains, low-fat dairy 
Blood pressure regulation 

Modest cognitive 

protection 
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Western 

Diet 

Red meats, processed foods, high sugar 

and fat 

Promotes inflammation, insulin 

resistance 

Associated with 

increased AD risk 

 

2. Physical Exercise 

Regular physical activity has emerged as one of the most 

potent non-pharmacologic interventions for brain health. 

Aerobic exercises such as brisk walking, cycling, and 

swimming increase cerebral perfusion, promote 

angiogenesis, and elevate levels of brain-derived 

neurotrophic factor (BDNF), a key molecule involved in 

learning and memory¹⁰. 

The EXERT and LIFE trials both demonstrated that 6 to 

12 months of aerobic or resistance training led to modest 

but significant improvements in global cognitive 

function and executive performance in older adults¹¹,¹². 

Resistance training, in particular, also appears to benefit 

frontal lobe-mediated functions and gait-related 

cognition¹³. These effects are thought to be mediated by 

reductions in systemic inflammation (e.g., lower CRP 

levels), improved insulin sensitivity, and better 

cardiovascular health¹⁴. 

A 2023 meta-analysis confirmed that exercise, especially 

when performed consistently for at least 150 minutes per 

week, was associated with slower hippocampal atrophy 

and improved working memory in older adults without 

dementia¹⁵. fMRI studies corroborate these findings by 

demonstrating increased activation of the prefrontal 

cortex and hippocampus post-intervention¹⁶. 

Cognitive domains influenced by different exercise types 

and their physiological mechanisms are summarized in 

Table 2⁵,⁷. 

Table 2: Physical Activity Modalities and Cognitive 

Outcomes in Older Adults 

Exerci

se 

Type 

Cognitive 

Domain 

Affected 

Mechanism 
Notable 

Outcomes 

Aerobi

c 

Exercis

e 

Memory, 

attention, 

processing 

speed 

BDNF 

upregulation, 

improved 

perfusion 

Increased 

hippocampal 

volume (Erickson 

et al., 2011) 

Resista

nce 

Trainin

g 

Executive 

function, 

working 

memory 

Insulin 

sensitivity, 

anti-

inflammatory 

effects 

Improved task 

switching and 

conflict resolution 

Multim

odal 

Progra

ms 

Global 

cognition 

Combined 

pathways 

Slowed global 

cognitive decline 

(FINGER trial) 

Yoga/T

ai Chi 

Attention, 

emotional 

regulation 

Stress 

reduction, 

vagal tone 

Enhanced mood 

and cognitive 

flexibility 

 

 

3. Cognitive Training 

Structured cognitive training involves targeted mental 

exercises that stimulate specific cognitive domains, such 

as memory, attention, reasoning, and executive 

functioning. The ACTIVE trial remains one of the most 

influential RCTs in this domain, demonstrating that 

training in processing speed, memory, and reasoning 

improved cognitive performance and daily function, with 

effects persisting for up to ten years17. 

Computerized cognitive training (CCT) has gained 

popularity due to its accessibility and adaptability. A 

recent meta-analysis found that CCT produced 

significant improvements in attention and short-term 

memory among older adults with MCI, although effects 

varied by the type and duration of training18. 

Neuroimaging data suggest that cognitive training 

enhances cortical efficiency and may promote increased 

gray matter volume in brain regions susceptible to AD 

pathology, such as the hippocampus and dorsolateral 

prefrontal cortex19. 

However, generalizability remains a limitation. While 

domain-specific gains are robust, the transfer of these 

benefits to broader real-world tasks is inconsistent. 

Integrating cognitive training into socially engaging or 

physically active contexts (e.g., dance, group strategy 

games) may offer more holistic benefits20. 
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DISCUSSION  

Comparative Efficacy and Synergy 

Each of the three lifestyle domains, diet, exercise, and 

cognitive training, offers unique neuroprotective 

benefits. Dietary interventions appear to have the 

broadest systemic impact due to their modulation of 

metabolic, vascular, and inflammatory pathways. 

Exercise provides dual benefits for both brain and body, 

enhancing cerebrovascular integrity and upregulating 

neurotrophic support. Cognitive training, though 

narrower in scope, targets higher-order executive 

functions that are essential for maintaining independence 

in aging. 

The strongest preventive effects are seen when these 

modalities are combined. The Finnish Geriatric 

Intervention Study to Prevent Cognitive Impairment and 

Disability (FINGER) trial demonstrated that a 

multidomain lifestyle intervention like combining diet, 

physical activity, cognitive training, and vascular risk 

management significantly improved or maintained 

cognitive functioning over two years compared to a 

control group²¹. Similar results were observed in the 

MAPT trial, further validating the synergistic benefits of 

integrated strategies²². 

Additional Lifestyle Factors 

Sleep 

Emerging evidence highlights the role of sleep in 

Alzheimer’s pathology. Deep slow-wave sleep facilitates 

the glymphatic clearance of amyloid-beta and tau 

proteins- two key biomarkers of AD²³. Fragmented sleep, 

reduced REM duration, and insomnia have all been 

associated with increased AD risk and faster cognitive 

decline²⁴. Behavioral interventions to improve sleep 

hygiene (e.g., reducing screen exposure, maintaining 

consistent sleep schedules) may enhance other lifestyle 

interventions and warrant inclusion in prevention 

programs. 

Stress Management 

Chronic psychological stress activates the hypothalamic-

pituitary-adrenal axis, leading to prolonged cortisol 

exposure, which has been linked to hippocampal atrophy 

and memory impairment²⁵. Stress also induces systemic 

inflammation, which accelerates neurodegenerative 

processes. Mindfulness-based stress reduction (MBSR), 

yoga, and biofeedback techniques have shown potential 

to reduce anxiety, improve sleep, and indirectly support 

cognitive health²⁶. 

Social Engagement 

Loneliness and social isolation are significant yet 

underappreciated risk factors for dementia. Socially 

engaged individuals have better cognitive trajectories, 

potentially due to increased mental stimulation and 

reduced depressive symptoms²⁷. Activities that combine 

social interaction with cognitive or physical engagement 

such as group exercise, volunteer work, or community 

clubs are particularly beneficial²⁸. 

Genetic Risk and Personalized Interventions 

The presence of the APOE ε4 allele is the strongest 

genetic risk factor for late-onset AD. Although non-

modifiable, lifestyle interventions appear to attenuate the 

expression of this genetic risk. The FINGER study 

showed that APOE ε4 carriers still benefited from 

lifestyle changes, though the degree of benefit may 

differ²¹. This suggests that prevention strategies should 

consider genetic profiling to personalize risk 

management. 

Technology-Enhanced Tools 

Digital platforms are increasingly being used to deliver 

cognitive training, monitor exercise adherence, and 

provide dietary guidance. Mobile apps that track steps, 

heart rate variability (HRV), sleep patterns, or nutrition 

can reinforce healthy behaviors and offer real-time 

feedback. Virtual reality environments have been 

explored for immersive cognitive rehabilitation, while 

artificial intelligence is being used to identify early signs 

of cognitive decline through speech analysis or typing 

patterns²⁹. 

Barriers to Implementation and Equity Concerns 

Despite robust evidence, widespread adoption of 

lifestyle interventions remains challenging. Adherence, 

especially in older adults, can be limited by physical 

limitations, low motivation, or lack of access to 

programs. Socioeconomic disparities also impact the 

feasibility of implementing these strategies at scale. 

Public health frameworks must address issues of 

accessibility, cultural relevance, and sustainability 

through community-based, low-cost programs³⁰. 

A consolidated mechanistic framework outlining the 

neuroprotective effects of each lifestyle domain is 

presented in Table 36,13,14. 
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Table 3: Mechanistic Summary of Lifestyle Interventions in Alzheimer’s Disease 

Lifestyle Domain Proposed Mechanism Key Mediators Evidence Level 

Diet Reduced oxidative stress, inflammation Polyphenols, omega-3s 
High (RCTs, cohort 

studies) 

Physical Activity 
Neurogenesis, vascular integrity, BDNF 

release 

Aerobic fitness, resistance 

training 
High 

Cognitive 

Engagement 
Neural plasticity, synaptogenesis 

Strategy games, CCT 

programs 
Moderate to High 

Sleep Hygiene 
Amyloid-beta clearance, REM 

stabilization 
Melatonin, glymphatic flow Emerging evidence 

Stress 

Management 
HPA axis regulation, cortisol modulation 

MBSR, yoga, relaxation 

techniques 
Moderate 

Social 

Engagement 

Reduced isolation, increased cognitive 

stimulation 

Community groups, 

volunteering 
Moderate to High 

 

Figure 1: Effectiveness of Lifestyle Factors in Reducing Alzheimer’s Disease Risk16,21,23 

 

 

CONCLUSION  

Lifestyle-based interventions offer a promising and 

evidence-backed avenue for the prevention of 

Alzheimer’s disease. Diets rich in neuroprotective 

nutrients, regular physical exercise, and structured 

cognitive engagement can each delay cognitive decline. 

When implemented together, they offer synergistic 

benefits that significantly outweigh the effects of 

individual components. 
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Expanding the focus to include sleep hygiene, stress 

management, and social connection further strengthens 

the preventive framework. Integrating technology, 

acknowledging genetic risk, and addressing 

implementation barriers are essential to translating this 

knowledge into population-level impact. 

Alzheimer’s prevention is no longer a matter of passive 

aging but an opportunity for proactive, personalized, and 

sustainable brain health strategies. Future research 

should aim to refine these interventions, explore their 

neurobiological correlates, and scale their application 

across diverse populations. 
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