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Movement, Muscle
& Metabolism

Muscle is not just for aesthetics or athleticism — it’s a critical organ of longevity. For men,
muscle mass directly impacts insulin sensitivity, testosterone production, brain health,
inflammation, and mitochondrial function. It’s a key predictor of how well we age, how
resilient we are to stress and illness, and how well we perform — cognitively, physically, and
sexually.

Yet, as early as age 30, men begin to lose muscle mass (sarcopenia), especially if sedentary or
under chronic stress. This quiet loss accelerates with poor nutrition, low testosterone, and
insufficient resistance training — contributing to fatigue, weight gain, insulin resistance, and
even depression.

This guide explores the functional importance of muscle and movement as foundational tools
for metabolic resilience, hormone balance, and long-term health.
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Muscle: The Metabolic Powerhouse

Muscle is not inert tissue — it's dynamic, endocrine-active, and
metabolically intelligent. Here's why building and maintaining muscle
is crucial:

Glucose Disposal & Insulin Sensitivity

Skeletal muscle is the primary site for glucose uptake. It acts like a
sponge for blood sugar, pulling glucose from the bloodstream and
lowering insulin demand. More lean muscle leads to better blood
sugar control, thereby reducing the risk of type 2 diabetes and
metabolic syndrome.

Clinical pearl: Even a 10% increase in muscle mass can dramatically
improve insulin sensitivity, without any change in diet.

Mitochondrial Density & Energy Production

Muscle tissue contains a high number of mitochondria, the
“powerhouses” of the cell. The more active your muscles, the more
robust your mitochondrial function, boosting endurance, fat
oxidation, and metabolic flexibility. Fatigue and “crashing” after
workouts may signal mitochondrial dysfunction or under-fueling —
not overtraining.

Hormonal Support

Resistance training naturally boosts testosterone, DHEA, and growth
hormone, helping regulate mood, libido, sleep, and muscle protein
synthesis. Muscle acts like a hormonal bank account — preserving
youth and performance. However, it is important to note that
overtraining or chronic cardio without recovery can do the opposite,
elevating cortisol and suppressing testosterone.

Inflammation Buffer

Muscle tissue produces myokines — anti-inflammatory compounds
that protect against chronic disease and systemic inflammation.
Regular movement lowers markers like CRP, TNF-alpha, and IL-6,
supporting immunity and metabolic balance.

Healthy Aging & Mobility
Muscle mass is one of the strongest predictors of:
« Fall prevention
o Cognitive function
¢ Independence in later life
¢ All-cause mortality risk
In men over 60, grip strength and leg strength correlate more closely
with survival than blood pressure or cholesterol.
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Movement for Hormones
& Metabolic Health

You don’t need to be a bodybuilder — but you do need to move with intention. Movement is
medicine for your metabolism, hormones, brain, and longevity.

Strength Training (2-4x/week)
Resistance training is foundational for men’s health across the lifespan.

e Compound lifts (squats, deadlifts, push-ups, pull-ups, rows) build real-world, functional
strength

¢ Promotes testosterone, DHEA, and growth hormone production

¢ Increases insulin sensitivity and lean body mass — key for blood sugar and weight control

e Enhances bone density and reduces fracture risk (especially critical after age 40)

e Boosts cognitive health through improved BDNF (brain-derived neurotrophic factor) and
blood flow

e Tip: Train to near failure for at least 1-2 sets per muscle group to trigger adaptation

Daily Movement (Non-Exercise Activity Thermogenesis / NEAT)
Not all movement needs to be formal exercise — what you do all day matters just as much.

e Activities like walking, standing, fidgeting, light chores, and gardening all burn calories
and regulate metabolism

e Helps lower fasting insulin and cortisol — supporting hormonal balance
e 7,000-10,000 steps/day is associated with lower risk of all-cause mortality and
improved mood

e Encourages glymphatic flow, lymphatic circulation, and brain detox — especially after
meals

Mobility, Recovery & Nervous System Reset
Modern life is sympathetic-dominant. Movement must include recovery to allow hormone
and tissue repair.
¢ Include foam rolling, stretching, yoga, breathwork, and vagus nerve support (like
humming or cold rinses)
e Supports parasympathetic tone and vagal balance — necessary for testosterone
production and digestion
e Reduces chronic inflammation by helping the body shift out of fight-or-flight
¢ Enhances sleep quality, joint range of motion, and injury resilience
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Metabolic & Recovery Markers
to Monitor

Tracking fitness and hormone health goes beyond the scale. These labs and metrics can help
assess real progress:

Test / Marker What It Measures
Waist-to-Hip Ratio (<0.9) Visceral fat and insulin resistance risk
VO, Max Predictor of cardiovascular and all-cause mortality
Resting Heart Rate Lower rates correlate with higher fitness and resilience

e Marker of nervous system balance and recover
HRV (Heart Rate Variability) Y 4

capacity
Fasting Insulin + HOMA-IR Early detection of metabolic dysfunction
Creatinine & CK Muscle metabolism, contextually relevant with training

Total & Free Testosterone /

SHBG Reflects anabolic status and hormonal bioavailability

hs-CRP, Homocysteine, Ferritin Inflammatory burden and oxidative stress markers

Clinical Pearl: Low VO, Max is more predictive of early mortality than smoking, hypertension,
or diabetes. Even modest improvements in aerobic capacity drastically improve long-term
outcomes.
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Functional Clues
of Muscle Loss
or Underuse

Muscle loss doesn’t happen overnight — but the
symptoms of decline often do.

Subtle signs that muscle metabolism may be
compromised include:
¢ Blood sugar instability (e.g. morning crashes, fatigue
after meals, rising fasting glucose)
* Fatigue despite sufficient sleep — often linked to
poor mitochondrial output
¢ Low libido or mood shifts, including apathy,
irritability, or brain fog
¢ Weight gain around the midsection — often tied to
insulin resistance and low testosterone
¢ Delayed recovery from exercise, stress, or minor
injuries
e Chronic joint or back pain, sometimes due to muscle
imbalances or postural strain

These symptoms are frequently dismissed as “just
getting older” or stress — but they can reflect underlying
issues such as:

e Sarcopenia (muscle wasting)

e Low anabolic hormones (e.g. testosterone, DHEA)

¢ Mitochondrial dysfunction

¢ Inflammatory or metabolic stress

Red Flag Combo:

Rising fasting glucose + fatigue + midsection weight
gain + low libido = time to assess testosterone, insulin,
and muscle mass
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Movement Types That
Support Hormonal Health

Each type of movement influences hormones and metabolism in different ways. An optimal
routine blends all four:

Resistance Training (3-5x/week)
The foundation of male health. Helps stimulate anabolic pathways and protect metabolic
function.

e Options: Barbell work, bodyweight training, resistance bands, kettlebells, or machines

¢ Focus: Compound lifts, progressive overload, and rest between sets

¢ Bonus: Eccentric (lowering) work builds more muscle with less joint strain
Tip: Two 30-minute full-body sessions per week are clinically meaningful — especially when
consistent.

Zone 2 Cardio (2-3x/week)
Moderate-intensity aerobic exercise, or Zone 2 Cardio, is often overlooked but essential for
heart, mitochondrial, and insulin health.
e Examples: Brisk walking, steady-state cycling, rowing, rucking, swimming
¢ Intensity: You should be able to hold a conversation — not gasping
¢ Benefits: Improves fat oxidation, lowers blood sugar, and protects cardiovascular
endurance
Zone 2 training increases mitochondrial biogenesis — a key longevity factor.

High-Intensity Intervals (1-2x/week, if tolerated)
Maximizes cardiovascular capacity and metabolic flexibility in a time-efficient way.
e Examples: Sprints (bike, rower, track), hill runs, sled pushes, stair intervals
e Structure: 20-40 seconds hard + 60-90 seconds rest, repeated 4-6x
e Warning: Best used strategically — too much can elevate cortisol and impair recovery

NEAT Movement (Daily)
Non-Exercise Activity Thermogenesis — small movements that make a big impact.
¢ Includes: Walking, cleaning, gardening, and pacing while on phone calls
e Target: 8,000-10,000 steps/day (even if broken into segments)
e Why it matters: NEAT is often the first thing to drop during burnout, illness, or
depression '
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Metabolic Dysfunction:
A Hidden Epidemic

Metabolic issues often go undetected until they reach
crisis — yet they begin with subtle dysfunctions like:

* Insulin resistance despite a seemingly “clean” or
low-carb diet

» Elevated liver enzymes (ALT/AST) suggesting non-
alcoholic fatty liver

e Low HDL or high triglycerides, often driven by
inflammation or refined carbs

e Hypoglycemic dips after meals, linked to poor
glucose control

e Low free testosterone or high SHBG, impairing
anabolic signaling
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e Chronic fatigue not resolved by rest or food — often O P a \'e( Oﬂb
a mitochondrial red flag 965
—, PO
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Nervous System &
Movement: Sympathetic vs
Parasympathetic Balance

Not all movement is physical — it also rewires your
nervous system.

The autonomic nervous system has two major branches:
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Balance is key: Too much sympathetic stimulation (even
from well-meaning workouts) can suppress testosterone,
disrupt digestion, and raise cortisol — especially in already
burned-out men.

Incorporating parasympathetic-supportive practices like
stretching, nasal breathing, and low-intensity movement
can help regulate:

e Cortisol rhythms

¢ Sleep and recovery

e Testosterone and thyroid output

e Libido and mood
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Nutrition for
Muscle & Metabolic Health

Nutrition is not just fuel — it's messaging for your metabolism. The quality, quantity, and
timing of what you eat has a direct impact on muscle growth, fat loss, hormone balance, and
energy.

Prioritize Protein
Muscle is built from amino acids, and if you're not eating enough protein, your body won'’t
have the raw materials it needs to build or maintain lean mass.
e Target intake: 1.2-1.6 grams per kg of body weight per day (higher if over 40, active, or
recovering from illness)
e Distribute evenly: Aim for 20-30g of protein per meal to stimulate muscle protein
synthesis (MPS)
e Best sources:
o Whole foods: Eggs, fish, chicken, turkey, grass-fed beef, wild game
o Plant-based: Lentils, black beans, chickpeas, tofu, tempeh, edamame, quinoa
o Supplements: Whey isolate, collagen peptides, beef protein, pea/rice blends
Tip: Leucine-rich proteins (like whey) are particularly effective at triggering MPS. Collagen is
great for joint/tendon health but not complete — pair with other proteins.

Time-Smart Carbohydrates
Carbohydrates are not the enemy — they’re essential for fueling muscle, replenishing
glycogen, and preventing cortisol spikes during high-output days.
e Best timing: Around workouts or during the most active part of your day
¢ Quality sources:
o Root veggies: Sweet potatoes, beets, carrots, squash
o Whole grains: Oats, brown rice, quinoa, millet
o Fruit: Berries, apples, bananas (especially post-training)

Functional insight: Men with low carb intake and high stress levels often experience poor
sleep, low testosterone, and stalled muscle recovery. Strategic carbs can help.
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Nutrition for
Muscle & Metabolic Health

Healthy Fats for Hormonal Health
Fats are critical for testosterone production, mitochondrial health, and anti-inflammatory
balance.
¢ Include a variety:
o Omega-3s: Salmon, sardines, anchovies, flax, chia
o Monounsaturated: Olive oil, avocado, nuts, macadamia
o Saturated (in moderation): Ghee, coconut oil, grass-fed butter
Balance your fat intake. Too low fat = hormonal decline; too much of the wrong fats = insulin
resistance and sluggish metabolism.

Hydration & Electrolytes
Muscle is ~75% water. Dehydration reduces strength, performance, and recovery.
e Daily goal: ~2.5-3.5L for most active men (more with sweat, sauna, sun)
* Boost with:
o Electrolyte powders (look for sodium, potassium, magnesium)
o Trace minerals (add drops to water)
o Broths or mineral-rich herbal teas (nettle, rooibos)
Signs you need more electrolytes: light-headedness, postural dizziness, muscle cramps, or
fatigue after sauna or sweating.

Meal Timing for Muscle & Metabolism
e Pre-workout (30-90 mins): Light protein + carb (e.g., boiled egg + fruit or protein shake +
oats)
e Post-workout (within 1-2 hrs): Protein (25-30g) + carb combo (sweet potato, rice,
banana)
¢ Avoid training fasted unless doing low-intensity movement (e.g., Zone 2 cardio)

Crash between meals? You may be under-eating protein or carbs, or experiencing cortisol
dysregulation. Add fiber + fat to stabilize.
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Key Supplements for Muscle,
Movement & Metabolic Health

Creatine Monohydrate
e Supports ATP energy production, enhances muscle strength and cognitive function.
e Dose: 3-5g/day with or without loading phase.
Magnesium (Glycinate or Malate)
¢ Aids in muscle contraction, sleep, recovery, and blood sugar regulation.
e Dose: 200-400mg/day, ideally split morning and night.
Coenzyme Q10 (CoQ10 or Ubiquinol)
e Essential for mitochondrial energy and heart health; particularly important for men on
statins.
e Dose: 100-200mg/day (higher with statin use).
Acetyl-L-Carnitine or L-Carnitine Tartrate
e Transports fatty acids into mitochondria for fuel, supports energy and fat metabolism.
e Dose: 500-2,000mg/day depending on form and tolerance.
Electrolyte Blends (Sodium, Potassium, Magnesium, Trace Minerals)
¢ Crucial for hydration, especially with sweating, sauna use, intermittent fasting, or low-
carb diets.
e Use: Daily in water or post-workout; adjust to lifestyle needs.
Protein Powder (Whey, Plant-Based, or Collagen)
¢ Helps meet daily protein goals for muscle maintenance and recovery.
e Goal: 1.2-1.6g protein per kg bodyweight/day; include 20-30g protein per meal.
Vitamin D3 + K2
e Supports testosterone production, muscle strength, bone density, and immune function.
¢ Dose: 2,000-5,000 IU D3 with K2 (MK-7) unless contraindicated.
Zinc (Picolinate or Citrate)
¢ Needed for testosterone synthesis and recovery from physical stress.
* Dose: 15-30mg/day; take away from iron and calcium for best absorption.
Ashwagandha (Withania somnifera)
e Adaptogenic herb shown to support strength gains, testosterone, and stress resilience.
¢ Dose: 300-600mg/day standardized extract.
B-Complex or Activated B Vitamins
e Supports energy production, neurotransmitter balance, and muscle recovery.
¢ Look for: Active forms like Bé (P5P), B12 (methylcobalamin), and folate (5-MTHF).
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Summary & Final Thoughts:
Movement, Muscle & Metabolism

Optimal health isn’t just about labs or aesthetics — it’s about function, resilience, and vitality.
This guide explored how movement, muscle mass, and metabolic flexibility form the bedrock
of male health, especially as we age.

What We Learned

e Muscle is metabolic currency: It helps regulate blood sugar, hormones, inflammation, and
even mood.

¢ Movement is medicine: From strength training to walking, exercise supports
testosterone, insulin sensitivity, and mitochondrial health.

e Metabolism isn't just weight: Markers like VO, max, waist-to-hip ratio, fasting insulin, and
HRV offer a clearer picture of metabolic health than BMI alone.

e Nutrition fuels performance: High-quality protein, healthy fats, complex carbs, and
proper hydration support muscle repair, hormone production, and energy levels.

e Recovery matters: Overtraining can backfire. Balance sympathetic activity (intensity)
with parasympathetic input (recovery, mobility, breathwork).

e Supplements can enhance, not replace: Creatine, magnesium, CoQ10, carnitine, and
targeted protein support recovery, performance, and hormone optimization when paired
with a healthy lifestyle.

The Big Picture

Strength is about more than how much weight you can lift. It's about showing up with
energy, protecting your brain and heart, aging with confidence, and staying active in the
things you love, whether that’s chasing your kids, working out, hiking, or handling daily
stress. Building and maintaining muscle isn’t just for bodybuilders. It's for every man who
wants to live longer, feel better, and stay metabolically resilient.

Quick Action List
e Strength train 2-4x/week with compound movements
e Walk daily, aiming for 8,000-10,000 steps per day
¢ Fuel with high-quality protein at each meal
e Support recovery with sleep, mobility, and breathwork
¢ Consider key metabolic and hormonal lab markers annually
¢ Remember: Supplements support a lifestyle — they don'’t replace one
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Find resources and stay connected:

IMAhealth.org
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