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Distinguish age - related changes from 
disease in late life.  

Example: what are normal cognitive 
changes versus early dementia in older 

adults?  

Why should we understand 
normal aging ?

•

•

Anatomic & functional changes

90

80

70

60

50

40

BODY TEMP 
RESTING HR

TOTAL BODY WT 
STATURE 
EXTRACELLULAR VOL 
BLOOD VOL

TOTAL BODY WATER

KIDNEY WT

INTRACELLULAR FLUID VOL 
MUSCLE MASS

CEREBRAL 
BLOOD FLOW

HRT RATE (MAX) 
RESTING O 2

VO2 (MAX) 
CO (RESTING) 
URINARY CONC.

CARDIAC RESERVE

KIDNEY BLOOD FLOW

1 2

3 4

5 6



12/18/2025

2

The Aging Process
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Pace of Aging

•

•

•

•

•

•

•

PNAS (2015) dio - 10.1073/pnas.1506264112 

ORGAN –SPECIFIC 
AGING

Nat Med (2023).doi.org/10.1038/s41591-023-02296-6

GeroScience 47, 1411–1423 (2025). https://doi.org/10.1007/s11357-024-01411-w

Nature Immunology (2025) doi 10.1038/s41590-024-02059-6

Aging HENT 

Daniel Popper
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Lighthouse National Survey on Vision Loss

THE AGING EYE

Arcus senilis

Visual functional 
changes with age 
↓Contrast sensitivity

↓Glare recovery

60% less light reaches retina (due to 
lens changes and pupil constriction)

Presbyopia: inability to focus on close 
objects (print)

Night vision

Decrease peripheral vision

SMD
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Neurosensory hearing loss 

10-dB loss per decade

Van Gogh

Psychosocial / functional  implications 
of presbycusis

Journals of Gerontology: Medical Sciences. 2015; 70(11):1435–1441
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Normal Neurologic Aging

• Cortical 

changes

• Peripheral 
system

• Autonomic 
system

John Baldessari

Young

Old

Age – dependent changes in

• Cerebral volume 

• Perfusion

• Metabolism  

Memory changes

LONG TERM MEMORY
EPISODIC MEMORY

SEMANTIC MEMORY

IMPLICIT MEMORY

SHORT TERM  MEMORY
PRIMARY MEMORY

WORKING MEMORY

SENSORY
OR

PERCEPTUAL

MEMORY

MEMORY

Not connected with 

event.

“Tip of the Tongue” 

word search

Altered Sensory-Perceptual Memory

TRIAL (number)
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Disterhoff, et al.

Learning & Aging

Memorization

Learning

Autonomic Nervous System Changes with Age

Parasympathetic 

(pNN50 = Percentage of successive 

normal sinus RR intervals > 50 ms) 

Sympathetic  

(SDNN = Standard deviation of all 

normal sinus RR intervals )

American Journal of Cardiology. 2010; 105(8):1181–1185.
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Heart Rate Variability in Older Adults

Study    n
time

(yrs)
      HRV parameter

    Mortality rate

           ( r a t i o )

1994
Framingham 736

   4

1 std deviation

decline in low

frequency HRV

1.7

1999

deBryne
5272    4 lowest HRV quartile               1 . 8

1997

Dekker
878   30 low HRV (< 20 ms)               2 . 1

1.8

2.1

Environmental stress accentuates 
age-dependent decline in HRV

Heart Rate Variability

Particulate Matter (PM2.5)

J. Exp. Anal. & Envir. Epi. 11:118, 2001

Cardiovascular changes

Systolic BP rises with Age 

Framingham Heart Study

Life - time risk of hypertension 

31 32

33 34

35 36



12/18/2025

7

SBP recover at 30 seconds post tilt test

HR recovery (20s) post tilt test

Autonomic 

Nervous 

System 

Vascular

Circulation (2014) DOI: 10.1161/CIRCULATIONAHA.114.009831

More 

is 

Better

• Senescent cell phenotype

Pulmonary changes with age
ImplicationsEffectAnatomic changes

FEV1 declines more than 

FVC and overestimate 

COPD in age with 

FEV1/FVC < 0.65

Poor gas exchange

Reduced surface tension

Reduced lung recoil

Alveolar dilation

Ineffective cough reflex

Infection

Decreased Compliance, 

FEV1

Chest wall stiffens

Increased work and 

fatigue with stress

25% less strength 

30% lower mean Max 

Inspiratory Pressure

25% decline in 

diaphragmatic strength

CO2 retentionLow ventilation in lower 

lungs 

V/Q inequalities

Decreased gas exchange0.3 L per decadeFEV1 declines

More air trappingIncreased RV, decreased 

VC

TLC does not change with

age (VC + RV)

FEV1 declines with age

AGE

L / m2

F
E

V
1

Am Rev Resp Dis 131:511, 1985
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Pulmonary changes with age

average

critical

Clinical implications 

Parkes, G. et al. BMJ 2008

Smoking cessation reverses aging lung 
decline

BMJ (e – pub, March 6, 
2008)

Key point !

Aging GI system

Swallow problems
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Regular post prandial coughing or 

choking, think aspiration
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AGE

Shatzki Ring

Aging GI system

N. Salles.  Basic Mechanisms of the 

Aging Gastrointestinal Tract.  Dig. Dis. 

25:  112 – 117, 2007. 

Age – dependent decline in 
mucosal defenses

Clinical consequences of 
aging stomach

Ann Int Med 109: 359, 1988

Ann Int Med 114: 259, 1991

Ann Int Med 114: 307, 1991

Gastroenterology 101: 977, 1991

Digestion 51:24-29, 1992

Intestinal aging The dreaded fecal impaction
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American Journal of Physiology-Renal Physiology   https://doi.org/10.1152/ajprenal.00287.2024

↓ GFR (average 0.8–1 

mL/min/yr after age 40)

Musculo-skeletal changes Strength changes
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Arm strength vs Age

Grip strength vs. Age

 Muscle mass loss 1 - 2 % 

annually
 Muscle strength loss 3 – 4 % 

annually

• Sarcopenia:  

• Dynopenia

Physical activity prevents functional decline in 65 +

Established Population for Epidemiological Studies of Elderly

Exercise
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