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* 95% cellular material

| < Stabilize joints through force closure (training)

i
1

i

* 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 (genetics)
* Aligned collagen and water
S “;';.;,' = | * Smallblood and nerve supply
: t,‘ = — "‘;‘ _ | * Respond slowly to training (months to years)
\;‘ : \ \¥on”%@}/e ti-SSUE * Inflexible (mechanical / metabolic)

4/4/21



Strength through coordination

* All movements are the result of many
muscle working at once.

* Most muscles are arranged in agonist-
antagonist pairs
v'prime mover (or) agonist contracts to
cause the desired action
v'antagonist stretches and yields to prime
mover - relaxes
v'synergists contract to stabilize nearby
joints
v'fixators stabilize the origin of the prime
mover

* scapula held steady so deltoid can raise arm ok %
(quasi-isometric at the rotator cuff) Isometrics activate both sides
T R S W o

* [sotonic

* [sometric

* Quasi-isometric

* |sokinetic

Different types of muscle work

v'Change in length with constant tension.
v Ex: pull-ups, push-ups i

v'No change in length but change in tension.
v Ex: lock-offs, fingerboarding

v'Shortening and one joint while lengthening
at another.

v'Constant tension through a full range
(need specific equipment)

All have their own maximums!
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Progressive overload

Recruitment threshold

* Heavy loads increase
v’ Coordination

v'type Il motor unit recruitment Low JoR— High

v number of muscle fibers engaged within a muscle P
* Heavy loads elevate anabolic hormones G..,,/\” HYPOTHALAMUS

v testosterone ﬁ:mm

v’ growth hormone _ :

v'insulin-like growth factor (IGF-1)

* Increase production of IGF-1.
v related to brain-derived neurotrophic factor (BDNF)
v’ neurotransmitter responsible for stimulating neural

LIVER
IGF-
4

N
VESSEL IGF-l, IGF-1+IGFBP, IGF-I1+IGFBP-3+ALS

. A \ /IGF-I
pathways in the brain S’
v heavy lifting could make you smarter by enhancing & Bone
cognitive function (kids)
R . . * GH helps increase muscle mass and
Heavy loads can improve self-confidence decrease body fat
v"knowing athletes can lift heavy provides confidence « GH helps with metaboli . taboli
for sport. Builds resilience to sporting loads elps with me I: I? ')Sm (catabolic +
anabolic

The effects of resistance training, overtraining, and early specialization
on youth athlete injury and development: Systematic Review 2018

* Appropriately-designed resistance training programs
v'reduce muscle imbalances
v keep athletes healthy

v allow long-term involvement in competition
* Not an additional training session
v alternative commitment in place of sport-specific training or
competition

* Programs implemented in primary schools improve
v aerobic capacity
v strength

v  acquisition of fundamental movement skills
* Potential gender specific window for optimal

implementation. Pre-pubertal girls are particularly
sensitive to resistance training.




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? | 800@

Recruitment threshold

* The peak force an
athlete can reach with 0%
a movement

I_
o
=

Low High
Force production

ABSOLUTE STRENGT

* Max strength is a
function of =
recruitment

S
STEGNTH-SPEED

i
OPTIMAL POWER

SPEED-STRENGTH N

* Maximum strength
movements are slow

EXPLOSIVE

mOPAZmMADmMD

* Measure of effort o

03 037 045 052 06 09 098 105 1137 32 128 135 143 1S 158 165 173 18
VELOCITY .
@strong_by_science
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How to train strength (relative to ones mass)

545 b max

123 Ib female -

Primary Movement Patterns

Upper body
Horizontal. Pulling

Vertical. Pulling

Vertical. pressing

Horizontal. Pressing

Legs
squat/press

Hinge/pull
Lunge/single leg

How 4.43 s:w ratio C
v’ Over 80-100% 1rm =ore ,
v Focus on movement patterns (full ROM for mobility) Flexion i splnall
v 320 sets Ext./antljrotatllon
v’ 1-5 reps per set (3x10 vs. 10x3) more 1%t reps in latter Rot./anti-rotation
v" Focus on force production (low velocity)
v' recovers in 30-60 seconds but up to 3 minutes is optimal
v’ 2-3 times per week is typical
9
How to train recruitment in the fingers (low velocity)
Workout Beginner Expert
Workout 2: Density hangs
Frequency | 2 x/week 4-6 hours after | 1 x/week 4-6 hours after
climbing. Done after climbing. On a day by itself
recruitment pulls
Grip positions Two positions of 2-arm Three positions of 2-arm
hangs: hangs:
Easy slope - open hand Hard slope - open hand
25-25 mm half crimp 15-10mm half crimp
10mm full crimp
Sets 1 12
Repetitions 2 3
Time under tension 20-40 seconds, or failure
Velocity of movement Slow
Intensity Moderate to low
Focus Slow static loading to muscular failure
Rest between efforts 3-5 minutes
Yielding isometric :
Cycle time 4-5 weeks 4-5 weeks
60-75% MVC
10
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How to train peak force in the fingers (moderate velocity)

Workout

Beginner Expert

Workout 1: Recruitment pulls

Frequency

2 x / week 4-6 hours after
climbing

2 x / week 4-6 hours after
climbing.

Grip positions

Two positions of 1-arm Two positions of 1-arm
pulls: pulls (or) hangs:

20mm open hand 20-15mm open hand
20mm half crimp 15-10mm half crimp
Sets 1 1-2
Repetitions 3 4-5
Time under tension 3-5 seconds
Velocity of movement Slow
Intensity Maximum
Focus Force focus (try hard)
) Rest between efforts 60-120 seconds
Overcoming Cycle time 4-5 weeks 4-5 weeks
isometric
80-100% MVC
11
s strength the same as power?
™ Jump
. W Squat
* Power is the peak force " )
an athlete can reach in -
specified time period
o ” powe r” moveme nts " ABSOLUTE STRENGTH s e
id as possible . . =
are rapi 0ss
* FOCUS On Speedl nOt 2 06 /"4/’ ';/svm)»smmem \\‘
force " L E,\
* Instead of power we can : b Mo
use high-speed strength
12
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How to trai

ABSOLUTE STRENGTH

mOP-AZmao®mo

03 037 045 052 06
How:
v Over 40-80% 1rm

n power
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OPTIMAL POWER
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SPEED-STRENGTH N N
o
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09 098 105 113122 128 135 143 1S 1S58 165 173 18

VELOCITY

v’ Focus on movement patterns, not muscle groups

v’ 3-5sets

v’ 1-5 reps per set (3x5 vs. 5x3) more 1% reps in latter

v" Focus on velocity

v' Cluster reps?, rest between sets is variable?
v’ 2-3 sessions per week is typical after strength phase

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

5 principles to follow

Maximal intent
Highest readiness
Optimal load
Prioritize velocity
Minimize fatigue

vk wnNeE

nerve impulse)
Incr. central drive (CNS)
Fiber type transitions lla-l1x

Workouts Beginner Expert
Workout 3: Speed pulls
Frequency | Only performed after cycle | 2 x/week 4-6 hours after
of recruitment and density climbing. Done after
hangs. 2 x / week recruitment pulls
Grip positions Two positions of 2-arm Two positions of 1-arm
hangs: pulls (or) hangs:
Easy slope — open hand 20mm open hand
35mm pocket 20-15mm half crimp
Sets 1 1-2
Repetitions 24 5-8 (or) until power drops
Time under tension 1-3 seconds
Velocity of movement Fastest
Intensity Moderate to high
Focus Speed focus
Rest between efforts 10-20 seconds
Cycle time 4-5 weeks 4-5 weeks
Rapid isometrics (velocity)
65-85% MVC
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Training age matters 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
v strength 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!

15

How does strength influence capacity (endurance)

* Capacity is the ability to
produce a % of force over
multiple repetitions

e Getting stronger makes 408X e

everything a little easier.
v'Same car, bigger gas tank!

* Strength endurance

v'Higher intensity

i
- fa
v'Lower velocity i
i
!

v'More repetitions

¢ end with effort failure ; | \ '\”V\l

* Power endurance : Vv b”L VUUUUU ,,UU )

v'Lower intensity
v'Higher velocity

Time )

v'Fewer repetitions
* End with power loss

16
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Power endurance

* Multi-joint movements
* 5sets, 30-60% intensity
e 5-10reps (or) 12-20s.
* 60-120 seconds rest

* Mod to high velocity / low
tempo

* Full ROM (mobility)

Muscular endurance

* Single or, multi-joint movements

* 3-5sets, 50-80% intensity

e 10-25 reps (or) 30-45 s.

* 30-120 seconds rest

* High to mod. Velocity / high tempo
e Full ROM (mobility)

17
High-Int. endurance Long-dur. endurance
Anaerobic (fatigue focus, not power) L.
* Complex movements 13 repetitions
* 3-12 sets (no reps per-se) * Continuous
* Work:Rest =3:1-1:5
v 10, 30, 60, 120-second etc. work e <100% VO2 max or HR
. ?SZ%?JZ fggsggg? quality goes down e >12 min activity
* As work goes down, quality goes up * Low inten sity
(performance) . . .
« 2.3 min bouts before break (conversational intensity)
* >V02 max (higher intensity) * Low velocity — efficiency
Aerobic focus (distance focus)
* Anything you can do maximally for
time
. 3:1-1:2 *HIIT Is comparable to steady state training
* 3-15 minute bouts for endurance adaptations
* =V02 max (lower intensity)
18
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Endurance training for the fingers

HIMA

* Holding Isometric
Muscle Action

e ”“M”ﬁ!' ‘NSSA| Y
A :

* More eccentric like g ti;%

* More energy used
* Less endurance

PIMA

* Pushing (or) Pulling
Isometric Muscle
Action

* More concentric like

* Less energy use

* More end urance Failure hangs with fixed rest, PIMA repeaters
Repeaters etc.

19

Review of today’s course

* How do we get stronger?
v'By progressively overloading a specific movement
* Slow and heavy through full ROM is the best strategy for mobility

* How do we become more powerful?
v'By getting stronger!
v'By 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?
v'By getting stronger!
v'By 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?
v'By getting stronger!
v'By staying strong through the season (in-season resistance training)
v'By having a structured training program (next weekends course)

20
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Link to my course schedule:

https://www.camp4humanperformance

Thank you

.com/store

Link to my private consult schedule:
https://www.camp4humanperformance

N EXSURGO
P

HUMAN PERFORMANCE

.com/remote-consultation

e STRONG iNSGA

21

Updated Position Statement Paper From the NSCA

TaeLe 1. General youth resistance training guidelines.

* Provide qualified instruction and supervision

* Ensure the exercise environment is safe and free of hazards

« Start each training session with a 5- to 10-minute dynamic warm-up period

 Begin with relatively light loads and always focus on the correct exercise technique

* Perform 1-3 sets of 6-15 repetitions on a variety of upper- and lower-body strength exercises
* Include specific exercises that strengthen the abdominal and lower back region

« Focus on symmetrical muscular development and appropriate muscle balance around joints

» Perform 1-3 sets of 3—6 repetitions on a variety of upper- and lower-body power exercises

* Sensibly progress the training program depending on needs, goals, and abilities

* Increase the resistance gradually (5—10%) as strength improves

* Cool-down with less intense calisthenics and static stretching

« Listen to individual needs and concerns throughout each session

* Begin resistance training 2-3 times per week on nonconsecutive days

* Use individualized workout logs to monitor progress

* Keep the program fresh and challenging by systematically varying the training program

* Optimize performance and recovery with healthy nutrition, proper hydration, and adequate sleep
« Support and encouragement from instructors and parents will help maintain interest

22
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https://www.camp4humanperformance.com/store
https://www.camp4humanperformance.com/remote-consultation

If you don’t want to use

1RM testing

* Use5rm, 10 rm, or
isometrics

* Google search NSCA
training load chart

TRAINING LOAD CHART
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« Training load chart can be used to cakuiate estimated 1-repetion
+ Fer exampk, if 2n athlete completes B regetitions of the sq.a!

2601t the

mum (IRM) valles from mutiple repetitions completad
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estimated TRM woud b2 200 Ibs.

» Training ioad chart can also b

75% maxintensity.
Adapted from Landers, L Maxeum based on reps. NSCA J 5(5):50-61, 1986,

NSCA
NATIGNAL STRERGTH AND
CONDITIONING ASSOCIATION

ty percentges for program desie
* For examapie, if 2n athlets’s 'R for the squat s 200 s, he/she shoud b able to successtuly compista 10 regetitions of 150 1s, o

© 2012 Natienal Strengeh and Conditioning Assocation (NSCA)

everyone stronger
NSCA.com
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Quadruped Reaches x 6-10 reps each side

Rl de .

yvor

Bodyweight Dynamic Warm-Up

Complete 1 round of this bodyweight circuit before your workout to
prepare your body for strength training

JvoLr

Quadruped Thoracic Rotations x 6-10 reps each side

-, R

MB Russian Twist

© 3060 sec

 Keep arms straight

« Pause briefly at center

Core Finisher: Level 1

Complete 2 to 3 rounds as a ircuit after your workout.
Rest 90 seconds between rounds.

e ﬁ%s

Ly

Pause Hip Bridge (2 sec) x 6-10 reps.

cad\. o\ S\

Side-Lying Hip Abduction x 6-10 reps each side

SB Leg Transfer
3060 sec

 Keep legs straight:

» Do not allow back to sag

_m—_“

.S

Hollow to Superman x 6-10 reps each

i

Prone Fly x 20 reps

- o

MB Toe Touch

3060 sec

 Keep legs straight and pinne
 Bring MB up as high as poss|

»
d together
ible
e

BW Push-up x 6-10 reps.

ﬁﬁ Ty

Mountain Climbers x 6-10 reps each

A M

Prone Fly
30-60 sec

« Hands touch above head and
 Keep arms and legs elevated

back

BW Lateral Lunge x 6-10 reps each side

R A4

&

BW Rlv;m Crossover Lunge x 6-10 reps each side Flutter Kicks

- © 3060 sec

/  Keep legs straight, torso still

« Alternate legs with control

il ln)

< .8l
-  Nad

“-d
st

Jumping Jacks x 20 reps
o

ouric)

More like this available at voltathletics.com

Burpee x 6-10 reps /' Front Plank
Py  Hold plank for 30-60 sec
 Keep legs straight, elbows u
i « Do not allow back to sag

More like this available at voltathletics.com
s and i ntncid t be used n iy Actualaxe

24
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e Camplece 1 roure o s v befrs you workout 20

vour ‘i Squat Mobility Primer

prime your hips, knees, and ankles for squatting.

Lunge Position Mobilization
30 sec each side

« Gently push knee out to side ] ]
« Use exhale to increase stretch )| )|

Rotator Cuff Injury
%NscA - "
Bz Prevention Primer A
Complete 1 round of this circuit before your workout to prime
Jour shoulders for strength training,

JvoLr

Foam Roll: Lats

BW Lunge to Twist
« 68 reps each leg

« Step into lunge, then twist. both ways
« Pause briefy in center position

»

BW Prisoner Squat.
«10reps

 Keep torso upright:

« Sink hips into full squat

’9;,;-_.
v L Y

»
14
»
»

Band Lateral Walk

« 10 steps one direction, then swtich
« Slight bend in hips and knees.

« Do not allow slack in band

Band Good-morning
©12reps

 Push hips back, keep back flat
 Squeeze glutes to stand up

Band Squat
10 reps

« Push knees out agains band

« Drive through heels to stand up

,’:@, 4%791

DB Lateral Lunge (5-sec hold)
68 reps each leg, alternating

« Big lateral step, bend one knee deeply
 Hold for 5 full sec at bottom

nwmm),

R
R

—
~

DB Goblet Front Squat (5-sec hold)
* 68 reps

» Hold DB to chest. sink into full squat.
 Hold for 5 full sec at bottom

»
»

- S s A
More like this available at voltathletics.com

Foam Roll: T-Spine (Arms Overhead)

« 60-120 sec each side
« Length of entire ribcage W

+ Flexand sxcend spine 1.2 nches e
Prone Fly

 10-20 reps each way 2,
 Arms as straight as possible

« Isolate movement at shoulder

Band Row
©10-20 reps = a1
« Pause 2 sec with band at chest

« Squeeze shoulder blades together

© 20 reps each way
« Arms stay straight
« Isolate movement at shoulders

Band Superman Pull-Apart

an
1020 reps -
« Arms stay straight

« Isolate movement at shoulders.

Band Lying External Rotal
© 10-20 reps each side

« Elbow bent at 90 degrees

« Isolate movement at shoulder

Plate Pull to External Rotation
©10-20 reps

« Use light plates

« Squesze shoulder blades tagether

More like this available at voltathletics.com

This taiing program contains orly recommandations o 2 05 nly

25

'i Upper-Body Mobility Finisher

i etuar o Complete 1 round of this circuit after your workout to increase

JvoLr

upper-body mobility and flexibity.

Foam Roll: T-Spine (Arms Overhead)
* 60-120 sec

« Roll entire length of ribcage

« Flex and extend spine 1-2 inches

« Cross arms over chest if too intense

Foam Roll: Lats

« 60-120 sec each side

« Roll mid-ribcage up to armpit:
« Pause in spots of tension

Foam Roll: Pec/Shoulder
« 60-120 sec each side

 Sart wich anm atreigh; above head 2 — 2 _a
« Swosp orm Gownward to capture tanskn M M v‘w

Band-Assisted Overhead Stretch

>
« 60-120 sec each side # £
 Anchor band above head b
« Arm straight, bow head forward and down
4
A

Band-Assisted Lat Stretch

« 60-120 sec each side

« Anchor band below knees

 Move further from band to stretch lats

Band-Assisted Shoulder
Internal Rotation Stretch /
+60-120 sec each side ¥ i W —
« Anchor bend below knees
* Rotate away from anchor point |

£ N £ L

More like this available at voltathletics.com

NSCA

ovamiouma sascimon Complete 1 round of this circuit after your workout to improve
your hand, forearm, and grip strength.

YvoLr & Grip Strength Finisher

DB Wrist Rotations g

20 reps each way

« Isolate movement at wrist ¢
 Keep elbows tight to body

 Use light dumbbells.

 Rest 60 seconds before Plate Grippers

Plate Grippers

20 reps each way T 2 5
« Transfer plate, gripping only with fingers.

* Choose a plate that feels very heavy by

the end of your set:

 Rest 60 seconds before Towel Supine Row

Towel Supine Row

812 reps
« Keep body plarked and still

« Use a thick towel to challenge grip

 To increase difficulty. place feet on boxibench i i |
« Rest 60 seconds before Barbell Standing

Wit Flexion to Extension

Barbell Standing Wrist Flexion to Extension . a p =
812 reps each way

« Isolate movement at wrist S

» Keep elbows straight _'_ ._ |
 Choose a weight that feels very heavy by

the end of your set

More like this available at voltathletics.com

26
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