


Learning Objectives
Students Should Be Able To:




Learning Objectives (Continued)
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“Understanding the forces that act upon the
body and how the muscles and joints interact
is one of the keys to balancing the forces and
energies within the body.” (Ray Long)

The brain controls the skeletal muscles by signaling
them via the CNS to contract or relax. This causes joint
movement.




Muscle groups surround joints and produce
movement by contracting. These are the
agonists or prime movers.

Synergist muscles aid the prime movers while
antagonist muscles oppose the prime movers.

Working together, the various muscles work to balance
the energies within the body.
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- 2 Types of Muscle Attachments: Origins and Insertions

- Origins and Insertions are distinguished by the relative degree of movement
of the bone to which they attach

- Muscle origins generally attach to bones that provide stability
- Insertions are at the more mobile attachment
- Example

« SCM (sternocleidomastoid) runs from the sternum to the mastoid process
- Mastoid process is more mobile while chest is more stable
- Mastoid process is insertion (mobile)

. Sternum is origin (stable)




S = T
Source: https://youtu.be/dfY3STzRH7Q,




Stretching is moving the origin
and insertion farther apairt




Flexibility and Mobility




Flexibility and Mobility
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Flexibility and Mobility




Joint Centration and Dissociation







Joint Mobility and Stability
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Movement Limitations




3 Factors that Determine Joint Movement




Bone Shape




Joint Capsule and Ligaments




Muscles Surrounding the Joint




Proprioceptors

“Receptors within joints and muscles detect
movement and changes in muscle tension
and length. These receptors signal the CNS,
which respond by regulating the contractile
state of muscles.” This impacts joint ROM.

Ray Long, Key Poses of Yoga




Type Location

Muscle Spindles Embedded in muscles

Interface of muscles and tendons

Golgi Tendon Organs and joint receptors

Low Threshold (slowly adapting)
Joint Mechanoreceptors

Embedded in Joint Capsules

Function

Provide feedback used to control
movement and posture

Signals muscle to relax when it
muscle contracts too much

Helps with spatial awareness




Type of Stretching

Ballistic

Passive

PNF (Proprioceptive
Neuromuscular
Facilitation)

Description

Uses ‘jumping’ type actions. Vinyasa flow series movements are examples. This is
useful for ‘resetting’ muscle length to that attained previously. Sun Salutations
are examples.

Uses body weight, gravity and synergist/agonist muscle groups to create a
stretch. The body is placed in a position and held for a longer period to allow
stretch receptors to acclimate. Holding passive stretches for longer periods also
lengthens the non-contractile elements of muscle, such as fascia.

Involves briefly contracting muscles targeted for stretching, which invokes the
GTOs, signaling the muscle to relax so the stretch can deepen




Muscle Receptors and the CNS




How Can We Use This Knowledge?




Reciprocal Inhibition




Golgi Tendon Organ




PNF



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3588663/

PNF




GTO and Facilitated Stretching




- Let’s look at Facilitated Stretching of the Hip Flexors in this Modified Lunge Pose

- The knee of the back leg and foot of the front leg are fixed on the mat

.- Attempt to drag the back knee toward the front foot, eccentrically contracting the psoas, which fires
the GTOs

- Contract the front leg hamstrings and attempt to drag the front foot toward the back knee

- The front foot is fixed, so the force of this contraction is transmitted to the back leg psoas, causing
even more firing of the GTOs of that muscle, creating a relaxation response

« Try it now!




Putting It All Together




