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Tissue response to loading
• 95% cellular material

• Stabilize joints through force closure (training)

• Large blood and nerve supply

• Respond quickly to training (days to weeks)
• Flexible (mechanical / metabolic)

• Energy storage = better  capacity for training

• 95% non-cellular (Tendons / ligaments / bones)

• Stabilize joint through form closure (gene4cs)

• Aligned collagen and water 

• Small blood and nerve supply
• Respond slowly to training (months to years)

• Inflexible (mechanical / metabolic) 

Skeletal Muscle

Connective tissue 
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Strength through coordination
• All movements are the result of many 

muscle working at once.
• Most muscles are arranged in agonist-

antagonist pairs
üprime mover (or) agonist contracts to 

cause the desired action
üantagonist stretches and yields to prime 

mover - relaxes
üsynergists contract to stabilize nearby 

joints
üfixators stabilize the origin of the prime 

mover
• scapula held steady so deltoid can raise arm 

(quasi-isometric at the rotator cuff) Isometrics activate both sides

3

Different types of muscle work
• Isotonic

üChange in length with constant tension. 
üEx: pull-ups, push-ups

• Isometric 
üNo change in length but change in tension. 
üEx: lock-offs, fingerboarding

• Quasi-isometric 
üShortening and one joint while lengthening 

at another. 

• Isokine=c
üConstant tension through a full range 

(need specific equipment)

Concentric 

Eccentric

isometric

25-35%>

10-15%>

All have their own maximums!

4



4/4/21

3

Progressive overload

• GH helps increase muscle mass and 
decrease body fat. 

• GH helps with metabolism (catabolic + 
anabolic)

• Heavy loads increase
üCoordination
ü type II motor unit recruitment
ünumber of muscle fibers engaged within a muscle 

• Heavy loads elevate anabolic hormones
ü testosterone 
ügrowth hormone
ü insulin-like growth factor (IGF-1)

• Increase production of IGF-1. 
ü related to brain-derived neurotrophic factor (BDNF) 
üneurotransmitter responsible for stimulating neural 

pathways in the brain
üheavy lifting could make you smarter by enhancing 

cognitive function (kids)
• Heavy loads can improve self-confidence 

üknowing athletes can lift heavy provides confidence 
for sport. Builds resilience to sporting loads
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The effects of resistance training, overtraining, and early specialization 
on youth athlete injury and development: Systematic Review 2018

• Appropriately-designed resistance training programs 
ü reduce muscle imbalances
ükeep athletes healthy
üallow long-term involvement in competition 

• Not an additional training session 
üalternative commitment in place of sport-specific training or 

competition

• Programs implemented in primary schools improve
üaerobic capacity
üstrength 
üacquisition of fundamental movement skills

• Potential gender specific window for optimal 
implementation. Pre-pubertal girls are particularly 
sensitive to resistance training.
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Position statement on youth resistance training: The 2014 
International Consensus

• Many benefits associated with adult resistance training programs are 
attainable by children and adolescents
• 4 major areas of importance

1. Risks and concerns
2. Health and fitness benefits
3. Types and amount of resistance needed
4. Program design considerations

“To date, injury to the growth cartilage has not been reported in any 
prospective youth resistance training research study. Furthermore, there is no 
evidence to suggest that resistance training will negatively impact growth and 
maturation.”
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What is maximum strength?
• The peak force an 

athlete can reach with 
a movement
• Max strength is a 

function of 
recruitment
• Maximum strength 

movements are slow
• Measure of effort

@strong_by_science
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How to train strength (relative to ones mass)

123 lb female
545 lb max
4.43 s:w ratioHow: 

ü Over 80-100% 1rm
ü Focus on movement patterns (full ROM for mobility)
ü 3-20 sets
ü 1-5 reps per set (3x10 vs. 10x3) more 1st reps in latter
ü Focus on force production (low velocity)
ü recovers in 30-60 seconds but up to 3 minutes is optimal
ü 2-3 times per week is typical

Legs
squat/press
Hinge/pull
Lunge/single leg

Upper body
Horizontal. Pulling
Vertical. Pulling
Horizontal. Pressing
Vertical. pressing

Core
Flexion - spinal
Ext./anti-rotation
Rot./anti-rotationPr
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Yielding isometric
60–75% MVC

How to train recruitment in the fingers (low velocity)
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How to train peak force in the fingers (moderate velocity)

Overcoming 
isometric

80–100% MVC 
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Is strength the same as power?

• Power is the peak force 
an athlete can reach in 
specified 4me period
• ”power” movements 

are rapid as possible
• Focus on speed, not 

force
• Instead of power we can 

use high-speed strength
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How to train power
5 principles to follow
1. Maximal intent
2. Highest readiness
3. Optimal load 
4. Prioritize velocity
5. Minimize fatigue 

Physiologically what’s happening?
• Incr. Ca+ sensitivity
• Incr. rate coding (speed of 

nerve impulse)
• Incr. central drive (CNS)
• Fiber type transitions IIa-IIx

How: 
ü Over 40-80% 1rm
ü Focus on movement patterns, not muscle groups
ü 3-5 sets
ü 1-5 reps per set (3x5 vs. 5x3) more 1st reps in latter
ü Focus on velocity
ü Cluster reps?, rest between sets is variable?
ü 2-3 sessions per week is typical after strength phase
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How to train contact strength in the fingers (highest velocity)

Rapid isometrics (velocity) 
65-85% MVC 
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Training age maAers for power training
• For the novice, focused strength development 

alone is often sufficient for power development, 
without the addition of any specific work

• Stronger individuals respond better to the addition 
of specific velocity-based exercises than weaker 
ones 

• Maximal strength levels constrain the upper limits 
of maximal power output. The ability to generate 
force rapidly is of little use if the level of force 
generated is below a necessary threshold
üstrength levels form the foundation of maximal 

neuromuscular power development
• Stronger individuals display greater power 

production initially, and also trend towards a 
greater effect size when compared to weaker 
groups. 

• Maintain strength throughout a velocity-specific 
training phase Strength before speed!
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• Capacity is the ability to 
produce a % of force over 
multiple repetitions
• Getting stronger makes 

everything a little easier.
üSame car, bigger gas tank! 

• Strength endurance 
üHigher intensity
üLower velocity
üMore repetitions

• end with effort failure
• Power endurance 

üLower intensity
üHigher velocity
üFewer repetitions 

• End with power loss

How does strength influence capacity (endurance)
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Power endurance 
• Single or, mulQ-joint movements

• 3-5 sets, 50-80% intensity

• 10-25 reps (or) 30-45 s.

• 30-120 seconds rest
• High to mod. Velocity / high tempo

• Full ROM (mobility)

• Pull-ups for reps

• Hip ext. for reps

• Pushing to failure

• Continuous hangs
• Partial lever (1/4,1/3, 1/2)

• LML lock-offs to failure

Muscular endurance 
• Multi-joint movements
• 5 sets, 30-60% intensity
• 5-10 reps (or) 12-20 s.
• 60-120 seconds rest
• Mod to high velocity / low 

tempo
• Full ROM (mobility)

Pull-ups for vel.

Hip ext. for vel.

Pushing for vel.

Campus board distance
Velocity hangs

Jump and catch
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Anaerobic (fatigue focus, not power)
• Complex movements
• 3-12 sets (no reps per-se)
• Work:Rest = 3:1 – 1:5 

ü 10, 30, 60, 120-second etc. work

• As work goes up, quality goes down 
(survival fatigue)

• As work goes down, quality goes up 
(performance)

• 2-3 min bouts before break 
• >VO2 max (higher intensity)
Aerobic 
• Anything you can do maximally for 

time
• 3:1-1:2
• 3-15 minute bouts
• = VO2 max (lower intensity)

*HIIT Is comparable to steady state training
for endurance adaptations

High-Int. endurance Long-dur. endurance 

• 1-3 repetitions
• Continuous 
• <100% VO2 max or HR
• >12 min activity
• Low intensity 

(conversational intensity)
• Low velocity – efficiency 

focus (distance focus)
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Endurance training for the fingers
HIMA
• Holding Isometric 

Muscle Action
• More eccentric like
• More energy used
• Less endurance

PIMA
• Pushing (or) Pulling 

Isometric Muscle 
Action
• More concentric like
• Less energy use 
• More endurance PIMA repeaters Failure hangs with fixed rest, 

Repeaters etc.
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Review of today’s course
• How do we get stronger?

üBy progressively overloading a specific movement 
• Slow and heavy through full ROM is the best strategy for mobility

• How do we become more powerful?
üBy getting stronger!
üBy training to produce more force in a short timeframe

• Fast and rapid through a full ROM will improve sports performance
• How do we gain better endurance?

üBy getting stronger!
üBy creating work:rest ratios that are specific to a climbing task

• Time-under-tension, rest, duration, hold type, difficulty, edge size etc.
• Full ROM causes higher metabolic fatigue for endurance gains

• How do we prevent getting injured?
üBy getting stronger!
üBy staying strong through the season (in-season resistance training)
üBy having a structured training program (next weekends course)

20



4/4/21

11

Thank you
Link to my course schedule:
https://www.camp4humanperformance
.com/store

Link to my private consult schedule:
https://www.camp4humanperformance
.com/remote-consultation
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If you don’t want to use
1RM testing
• Use 5rm, 10 rm, or 

isometrics
• Google search NSCA 

training load chart
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