UNDERSTANDING
MUSCLE STRENGTH
AND AGING

e Muscle strength declines with age due to
multifactorial changes—neurological,
metabolic, and structural.

e Muscle strength is a powerful health biomarker
tied to biological age, disease risk, functional
independence, and mortality.

e FEmerging research on epigenetics,
mitochondrial function, and neurotherapeutics
may one day augment lifestyle strategies to hely
strengthen muscle health.
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Among lifestyle strategies, resistance training is
highly effective for improving muscle strength,
power, and functional capacity in older adults,
mitigating age-related sarcopenia (muscle loss)
and enhancing quality of life. Research
indicates that 2-3 sessions per week of 30-
minute strength training, including high-
intensity or blood-flow restricted low-load, can
improve joint stability, reduce fall risks, and
boost metabolic health.



The Biology of Muscle Aging: Sarcopenia

>

Definition: Sarcopenia is the progressive loss of muscle mass, strength, and

functionality that occurs with aging. Strength declines faster than muscle mass.!

Motor unit changes: Aging involves loss of spinal motoneurons and neuromuscular

junction degradation, reducing the number and quality of muscle fibers.!

Fibers & contractile changes: There is a shift from fast-twitch muscle fibers toward
slower, less forceful ones with age, contributing to reduced strength and power.?

Metabolic and circadian influences: Molecular clocks within muscle cells are crucial
for muscle strength and systemic metabolic health. Disruptions in these physiobiological
systems worsen as muscles age.’

Decline in Muscle Strength Predicts Biological Aging and Longevity

>

Grip strength and aging biomarkers: Clinical studies indicated that loss in grip
strength correlates with accelerated biological aging.*

Muscle strength and mortality: Stronger muscles in older adults are consistently
linked with lower all-cause mortality, even after adjusting for other health risks.’

In the “oldest old” (>90 yrs): Higher muscle strength is inversely associated with
mortality risk.°

Physical independence: Studies have shown that measures of lower-body power (e.g.,
sit-to-stand) predict future physical independence better than grip strength.’

Interventions to Maintain/Build Muscle Strength in Older Adults

Key Findings on Resistance Training for Older Adults:®

>

Muscle Strength & Mass: Regular, challenging, resistance training (weight machines,
bands, body weight) stimulates muscle protein synthesis and reverses age-related
declines, with significant gains seen even in older adults over 75.

Physical Function & Mobility: Training significantly improves daily tasks, such as
getting out of chairs, climbing stairs, faster walking speeds, and reduces frailty and
disability.

Safety & Types of Training: Both high-intensity and low-load, high-volume, or blood-
flow-restricted training (lifting light weights approximately 20-30% of your maximum
strength while wearing a pneumatic cuff on the upper arm or leg to restrict venous blood
flow, creating a low-oxygen, high-metabolic-stress environment that forces muscle
growth and strength gains without heavy joint loading) are safe and effective, making
strength gains accessible to frail individuals.
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> Health Benefits: In addition to building muscle, resistance training reduces fat mass,
boosts bone density, improves insulin sensitivity (reducing diabetes risk), and enhances
cognitive function.

> Optimal Routine: Experts recommend 2—3 days per week of 30-minute strength
training, focusing on progressive, full-body exercises to maximize results.

Nutrition’s Role in Muscle Aging’

» Adequate protein intake (1.2—1.6 g per kg body weight per day)—especially leucine-rich
proteins—enhances muscle protein synthesis in older adults and is associated with lower
sarcopenia risk.

» Protein + exercise synergy: Combining adequate protein intake with resistance training
increases muscle mass and strength more than either alone.

» Vitamin D, omega-3 fatty acids, creatine, and antioxidant nutrients show promising but
varied effects on muscle strength and quality when paired with exercise.

Research-Backed Training Plan for Muscle Strength & Function
» Key Considerations
o Start Safely: Focus on proper form of training to prevent back and joint stress.

e Progressive Loading: Increase weight, reps, or sets in training gradually as you get
stronger to continue seeing benefits.

o Consistency: Sustained effort over time is necessary to maintain gains.

» Weekly Structure
e 3 days/week resistance training (e.g., Mon—Wed—Fri)
e 2-3 days/week light cardio and mobility training
o Daily movement goal: 6,000-8,000 steps

» Daily Structure (4560 minutes)
Warm-Up (8-10 min): Increase blood flow and activate major muscle groups

v' 5 min brisk walking or cycling
v 10 sit-to-stands

v Arm circles + shoulder rolls

v 10 bodyweight squats

Core Strength Block (30-35 min): Perform 2-3 sets per exercise, 6—10 reps per set

e Lower Body (priority for sustaining independence)
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v Squats (chair or goblet)
v Leg press (if available)
v Step-ups (low box)
v Sit-to-stand (progressively load with dumbbell)
o Upper Body Push/Pull (improves posture and shoulder health)
v Dumbbell chest press or machine press
v Resistance band or cable rows
v' Overhead press (light to moderate)
v' Lat pulldown or assisted pull-up
Balance and Power (10 minutes)
v Single-leg stands (30 sec each side)
v' Heel-to-toe walking
v Fast sit-to-stand (controlled but quick)
v Light medicine ball chest pass
Cardio (2-3 days/week)
v' 20-30 min brisk walking
v' Cycling or swimming
v Hill walking (excellent for leg strength)
Post-Workout (within 1-2 hours of training)
v' A healthy meal delivering 25-35g of protein
v' Adequate amount of carbohydrates (fruit, oats, rice)

v Sufficient hydration

> Progression Strategy (critical)

Every 2-3 weeks:

 Increase weight slightly
OR

e Add 1-2 reps per set
OR

e Add one extra set
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» Safety & Recovery Guidelines

Rest 48 hours between heavy sessions

Mild soreness is OK

Adjust exercise level if experiencing joint pain
Sleep 7-8 hour per night

Stay hydrated

» What to Expect with Consistency (>12 weeks):

20—-40% strength increase (common in beginners)
Improved gait speed

Better balance

Higher energy

Improved metabolic health
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