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Objectives

• Define healthy aging

• Outline the biology of aging

• Review clinical manifestations of aging

• Estimating/measuring age and longevity

• Review evidence-based interventions to support 
healthy aging
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The Difference Between Living Longer 
and Living Well
Understanding Lifespan
Lifespan is the total years a person lives, regardless of health or quality 
during those years.

Defining Healthspan
Healthspan is the portion of life spent in good health, free from chronic 
disease or frailty.

Lifespan vs Healthspan Gap
Many people live longer but experience a gap of declining health and 
reduced quality of life.

Goal of Longevity Health
The focus is on extending healthspan to match lifespan, improving life 
quality in later years.
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Chronological Age vs 
Biological Age

• Chronological Age:

• Measured by calendar years since birth
• Does not account for individual health status
• Commonly used in demographics and legal contexts

• Biological Age:

• Reflects physiological and functional status
• Influenced by genetics, lifestyle, and environment
• Can be estimated using biomarkers and aging clocks
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Biological 
Mechanisms of 

Aging

Sample Footer Text 6
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Physiological Decline with Aging

Muscle Mass & Strength

Cardiorespiratory Fitness

Balance & Mobility

Bone Density

Metabolic Flexibility

Progressive functional decline driven by sarcopenia, deconditioning, 
neuromuscular and metabolic changes

Neuromotor Speed
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Aging and Bone Loss



Figure 1 Grip strength across the lifecourse

Dennison, E. M. et al. (2017) Epidemiology of sarcopenia and insight into possible therapeutic targets
Nat. Rev. Rheumatol. doi:10.1038/nrrheum.2017.60

This figure has been adapted from Dodds et al.12, which is published
under an open-access licence https://creativecommons. org/licenses/by/4.0/

Loss of Muscle Mass with Aging
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Decline in Human Performance with Aging



Sample Footer Text



Cognitive Decline with Aging



Biological and Physical Drivers 
of Mental Health in Aging

Brain Aging and Mental Health
Aging decreases neuroplasticity and increases neuroinflammation, 
affecting mood and cognition.

Vascular and Cognitive Health
Cerebrovascular disease links to cognitive impairment and 
depression through vascular health deterioration.

Physical Health Impact
Chronic illnesses and mobility issues increase stress and reduce 
independence in aging individuals.

Protective Role of Fitness
Cardiorespiratory fitness and muscle strength improve blood flow, 
sleep, and resilience to stress.



Psychosocial and Environmental Drivers of Mental 
Health in Aging

Psychological Adaptation
Emotional regulation and coping 
strategies help older adults manage stress 
and reduce anxiety during aging.

Social Connection Benefits
Meaningful relationships and strong 
support networks protect against 
loneliness and cognitive decline in older 
adults.

Environmental and Care Factors
Access to quality healthcare and 
supportive environments enables 
autonomy and well-being in aging 
populations.



▪ Accounts for 80% 
of deaths in older 
adult nonsmokers

▪ Develop slowly and 
silently over 
decades

▪ Detecting and 
modifying risk as 
early as possible is 
key

The Four Horsemen 
of Longevity



16
Int. J. Mol. Sci. 2022, 23(17), 9777; https://doi.org/10.3390/ijms23179777

Figure 1. Overview of shared risk factors between dementia and atherosclerotic cardiovascular disease, discussed in this 

review. LDL, low-density lipoprotein; HDL, high-density lipoprotein; NAFLD, non-alcoholic fatty liver disease. The associations for some 
risk factors differ between Alzheimer’s disease and non-Alzheimer dementia, specifically, body mass index, triglycerides, HDL 

cholesterol, NAFLD, the gut microbiome, smoking, and genetics (these are marked by *).

Increasing Risk 
of CVD and 
Dementia with 
Aging



Increased Risk of Metabolic Disorders with Age
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Increased Cancer 
Risk with Aging

▪ Accumulation of DNA damage and 
mutations

▪ Declining immune surveillance

▪ Cellular senescence & chronic 
inflammation

▪ Longer exposure to carcinogens

▪ Metabolic dysfunction as an 
accelerant
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Measuring Longevity
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Imaging biomarkers of ageing: a 
review of artificial intelligence-based 
approaches for age estimation
The Lancet Healthy Longevity, 2025; 6

AI-Based Imaging 
Biomarkers of 

Aging
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Physiological and 
Functional Markers of Aging
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Role of the Gut Microbiome in Healthspan and Aging

• Microbiome's Role in Aging
• Regulate metabolism, immunity, and inflammation, 

influencing aging process and healthspan

• Changes in Microbial Diversity
• Microbial diversity decreases with age, chronic disease, 

and medication, associating with inflammation and age-
related conditions

• Microbiome Measurements
• Diversity, beneficial bacteria, metabolic activity, and 

pathogens

• Microbiome Testing and Healthspan
• Microbiome analysis aids personalized interventions, 

supporting healthspan but not proven to extend lifespan 
directly
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Goals and Objectives of Longevity Interventions

Core Mission
• Extend healthspan over lifespan
• Delay chronic disease

Preserve Cognitive Function
• Prevent/delay cognitive decline
• Reduce dementia risk
• Maintain independence

Prevent ASCVD
• Reduce lifetime ApoB exposure

Preserve Metabolic Health
• Prevent insulin resistance
• Maintain healthy body composition

Reduce Chronic Inflammation
• Target systemic inflammatory markers

Maintain Physiologic Reserve
• Muscle mass and VO₂ reserve

Optimize Foundational 
Behaviors
• Sleep
• Physical activity
• Nutrition
• Stress regulation

Early Detection & Tracking
• Risk assessments
• Biomarker tracking

Personalized Prevention
• Genetics & biomarkers
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Nutrition for Longevity

Emphasize Plant-Based Foods
Consuming ample vegetables, fruits, whole 
grains, and lean proteins supports health and 
longevity.

Limit Unhealthy Ingredients
Minimize processed foods, added sugars, 
unhealthy fats, alcohol and excess sodium for 
better long-term health.

Hydration and Eating Patterns
Stay hydrated, practice portion control, and 
consider time-restricted eating for longevity 
benefits.

Adopt Healthy Diet Models
Patterns like the Mediterranean or Okinawa diets 
promote sustainable health and increased 
lifespan.
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Impact of Exercise on Longevity



Exercise Prescription for a Healthier 
Life

1. Aerobic Exercise
▪ Enough: 30-45min, 5 days/week
▪ Optimal:45-90 min most days

2. High Intensity Training
▪ 1-2 times/week, 6 minutes total

3. Strength Training
▪ Enough-2 days/week
▪ Optimal-3 plus days/week

Impact on Biomarkers
▪ Reduced insulin resistance, APO B, and 

inflammation
▪ Improved Vo2 max and lean muscle mass



Dementia Prevention
Modifiable Risk Factors 



Optimizing Brain Health
To Improve Longevity



Enhancing Mental Health and Cognitive Resilience with Aging

Exercise Sleep Nutrition Cognitive 
Engagement

Social Connection 
& Purpose

Stress Regulation & 
Psychological 

Flexibility 

Physical Health 
Optimization



Drugs with 
Potential Anti-

Aging
Properties



Supplements 
for Longevity



Nonpharmacological and Plasma Interventions

Intervention Human Evidence Longevity Signal Clinical 
Recommendation

Young plasma 
transfusion

Very limited (small 
observational and 
perioperative 
studies)

 None Do not use outside 
clinical trials

Therapeutic plasma 
exchange (TPE)

Randomized and 
controlled human 
studies; 
disease-specific 
trials

 Biomarker 
improvement only

Experimental / 
investigational use 
only

Standard blood 
transfusion

Extensive evidence 
for medical 
indications

 None
Use only for 
standard medical 
care

Plasma fractions / 
extracellular 
vesicles

Preclinical and 
early translational 
research

 Theoretical Research-stage 
only

Hyperbaric Oxygen 
Therapy

Small prospective 
trial in humans 
showed telomere 
lengthening

No evidence yet of 
increased lifespan
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Lessons from Blue Zones
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• Longevity focuses on improving healthspan

• Aging is a complex process that occurs at a 
molecular level impacted by  genetics, environment 
and lifestyle

• Biomarkers, genetic testing and diagnostic imaging 
provide a  good estimate of longevity

• Longevity is most significantly impacted by adopting 
a healthy lifestyle that includes regular exercise, 
good sleep hygiene, healthy eating, social 
connection and stress reduction

Summary
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