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STRENGTH TRAINING AND FASCIA

Load Adaptation

Genetically speaking, all the connective tissue cells within a tendon, cartilage
and retinaculum, start out as the same cell type, but it’'s the mechanical load
placed upon them that triggers their differentiation into different cell types,
shapes and functionality.

[Image from Fascia Research Society: Loading Connective Tissue, 7:44]

When we take a closer look at each of these structures, we can see the three
loading forces cause cellular changes in the fascia. What are these three
loading forces?

1.

2.

3.

What are the differences between collagen types 1, 2, and 3?
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society: Loading Connective Tissue, 11:30]

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society: Loading Connective Tissue, 13:20]

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society: Loading Connective Tissue, 16:31]

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society: Loading and Nutrition, 17:51]

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society: Loading and Nutrition, 20:30]

In a study focusing on lubricin, researchers took cartilage out and exposed it
to repetitive shearing forces and examined the tissue architecture. What they
found was a morphological change in the top layer of fascia and the
expression of more lubricin protein while the bottom layers of the fascia
remained unchanged.

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society: Loading and Nutrition, 26:49]

There are two main components to what determines strength from a fascial
perspective.
1.

2.

Strength training has consistently shown that and

are related whether using

or contractions and

typically show a 3-fold increase.
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[Image from Fascia Research Society: Loading and Nutrition, 28:02]

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society: Loading and Nutrition, 31:11]

All of this shows us that strength training collagen

proliferation and expression in various
connective tissues.

This is important because:

All content of this document is proprietary. 9
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society: Loading and Nutrition, 37:56]

However, a problem arises when tendons are stiff but muscles are weak. This

can occur with , or activity without
muscles that are used to bearing

During inactivity:

During strength training:
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STRENGTH TRAINING AND FASCIA

VIDEO

Delos Therapy Muscular Dysfunction & Fascial Fibrosis

[Video from Delos Therapy, Technique Medical Animation, 0:36]

[Video from Delos Therapy, Technique Medical Animation, 0:36]
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[Video from Delos Therapy, Technique Medical Animation, 0:36]

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society: Loading and Nutrition, 42:40]

What's the optimal effective dose to get the best connective tissue response?
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society: Regulation of Connective Tissue Function, 9:45]

When looking at intramuscular force transmission,

protein transmits the force out laterally from the muscle through the

. and into a transitional collagen
(collagen type nto the more fibrillar collagens (collagen type 1 and
3) to effectively transmit force from the muscle through the

and

So, what happens during muscle hypertrophy versus strength?
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STRENGTH TRAINING AND FASCIA

[Image from Connect2021, Schleip, 11:21]

NOTES:
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STRENGTH TRAINING AND FASCIA

VIDEO

[Video from Delos Therapy, Technique Medical Animation, 1:43]

[Video from Delos Therapy, Technique Medical Animation, 1:52]
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NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Connect2021, Schleip, 20:30]

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Connect2021, Steinacker, 1:40:28]

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Connect2021, Steinacker, 1:42:05]

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Connect2021, Stecco, 5:15:25]

NOTES:
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STRENGTH TRAINING AND FASCIA

[Image from Fascia Research Society, Connective Tissue in Sports Medicine, Baar]

NOTES:
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STRENGTH TRAINING AND FASCIA

Stretching versus Strength Training

[Image from Fascia Research Society, Connective Tissue in Sports Medicine, Baar, 24:00]

Is stretching vs strength training better for hip flexibility and hamstring
length?
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STRENGTH TRAINING AND FASCIA

NOTES:

All content of this document is proprietary. 24

==l=a=

\f\ TRAINING ACADEMY
=
=

P



STRENGTH TRAINING AND FASCIA

Conclusion and Key Takeaways

[Image from Unicus Fitness, blog Resistance Training, September 23, 2016]

e The 4 main properties of fascia are viscosity, elasticity, plasticity,
remodeling.

e There are multiple layers of fascia all connected to each other from
superficial to deep and various body-wide meridians laid out in the
anatomy trains.

e Golgi tendon organs and muscle spindles are two important
mechanoreceptors measuring tension and stretch, respectively.

e Tension, compression and shear are three types of load that causes
differentiation of connective tissue

e Removing tensile load leads to scar formation in connective tissue

e Strength training increases collagen proliferation in connective tissue
along with an increase in lysyl oxidase crosslinking enhancing strength
and force transmission

e Inhibition of collage proliferation doesn’t affect hypertrophy but
attenuates strength by 50%

All content of this document is proprietary. 25
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STRENGTH TRAINING AND FASCIA

Anatomical Adaptation: Resiliency vs. Adaptability

Adaptability
(Anti-Fragile)

Involution

l

-.-.-'~l1l-l-l-l-l-l-.-.- -.-“._I-.-.-.

Supercompensation

Stimulus \

1 (Perturbation)

Recovery

Resiliency

/

Fatigue

Zatsiorsky & Kraemer 2009

NOTES:
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STRENGTH TRAINING AND FASCIA

to Weeks Variable
Minutes to
to early Months Typically 6mos - 2 Years
RS

Nerves:

Muscles:

Fascia:
NOTES:
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STRENGTH TRAINING AND FASCIA

Nerves -> Muscles:

Action
Potential
Stimulus

Coordination
e —

—_—

Afferent
Inputs

Afferent
Inputs

Fascia -> Nerves:

Mechanical
Iransmission
(Acceleration)

S
Recoil

(Deceleration)

Muscles -> Fascia:
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NOTES:
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STRENGTH TRAINING AND FASCIA

Fascia System = Chassis

NOTES:
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STRENGTH TRAINING AND FASCIA

Increases in load training

Submaximal load training

NOTES:
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STRENGTH TRAINING AND FASCIA

ARSI LTI LA ST

Muscular strength training

Movement strength training

NOTES:

All content of this document is proprietary. 2?9

3

« FASCIA

S
\\ RAINING ACADEMY
D=
Py

o



STRENGTH TRAINING AND FASCIA

Anatomical Adaptation + Vector Variability

Foot/Ankle Complex Hip Complex

]

NOTES:
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STRENGTH TRAINING AND FASCIA

Thoracic Spine

NOTES:
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STRENGTH TRAINING AND FASCIA

Position

Re la_t_ive ______ | ___ ____ ______ ____ . ______
Explosive__ _ L _ _ |
Sta r;i_ng ____ . . ____ ____ . . .
Agil: L . L . L . L . L L .
_ - __ ey Eﬁlé&'ﬁ .
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Odd-Position Strength

NOTES:
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STRENGTH TRAINING AND FASCIA

Acceleration__

Deceleration

Conversion
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NOTES:
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