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When Julie came to my studio having
been diagnosed with a bulging disc in
her neck, she was in pain and afraid to
exercise. | explained what a bulging
disc is and how we could exercise her
body and strengthen and rehabilitate
her spine without aggravating her neck. | then modified
her session by having her work in the seated position
on the Electric Chair with her spine stabilized against
the back of the chair. By initiating the movement from
her lower body through the core and up to the spine,

| found a successful strategy to begin Julie’s road to
recovery.

But | wouldn't have known how to devise a safe

and effective workout for Julie without a thorough
understanding of kinesiology, in other words
musculoskeletal anatomy and physiology. This
knowledge allowed me to critically analyze what effect
each Pilates exercise would have on Julie's body. The
goal of this column is to introduce the key concepts of
kinesiology and apply them to Pilates, empowering you
to do effective clinical work.

TWO KEY QUESTIONS

When you work with a client, you need to continually
ask and answer two questions: Which specific exercises
should | choose for this particular client today? And,
for each exercise chosen, do | need to modify it given
his or her specific needs? This is especially important
when you're working with a client who has an injury.
An understanding of the fundamental principles of
kinesiology allows you to modify your client’s workout,
creating a rehabilitative workout that can help remedy
the client’s musculoskeletal condition.

Although Pilates is a system, and there is definite
wisdom of how Joseph Pilates sequenced the exercises
during a workout, it is not always in the client’s best
interest to put him or her through the same routine as
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Has it been a while since you cracked an anatomy
textbook? In a series of columns, chiropractor

and educator Joe Muscolino and his wife, Pilates
instructor Simona Cipriani, will give Pilates Style
readers a quick review of the basics of kinesiology.
This issue, we'll focus on muscle contractions.

by Dr. Joe Muscolino and Simona Cipriani

you do with every other client. An understanding of
how muscles work allows you to evaluate the pros and
cons of each exercise and modify these exercises as
appropriate to create the ideal Pilates workout routine
for each client. This way, you will not only be improving
his or her general health and conditioning, but also
helping to address and rehab your client’s specific
musculoskeletal condition.

HOW MUSCLES WORK

A muscle is a soft tissue organ that typically attaches
from one bone to another, crossing the joint that is
located between them (see Figure 1). (Though muscles
are thought of as attaching only to bones, muscles

also have fibrous attachments to nearby soft tissues,
including other muscles.) When a muscle contracts, it
creates a pulling force that is directed toward its center;
this pulling force is transferred to both of its bony
attachments by its tendons (see Figure 2 on opposite
page). These bony attachments are located within
different parts of the body. When the muscle contracts,
it creates a pulling force that attempts to flex the elbow
joint by pulling the forearm toward the upper arm or
the upper arm toward the forearm in front.

FIGURE 1. Atypical muscle
attaches from one bone to
another, crossing the joint that is
located between the two bones.
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Figure 2. When a
muscle contracts, it
exerts a pulling force
toward its center

on both of its bony
attachments.

Whether or not the muscle
actually succeeds in flexing
the elbow joint by moving
either the forearm or the
upper arm depends upon
the strength of the musde's contraction compared to the
resistance to mation of the forearm and upper arm. Fora
body part to be moved, its resistance to motion must be
overcome. In most situations, the resistance is the weight
of the bady part. For the muscles that cross the elbow
joint, this means that they must generate enough force to
move the weight of the distal forearm (and attached hand)
or the weight of the proximal upper arm {and attached
trunk), Because the forearm and hand weigh lass than the
upper arm and trunk, if the muscle is to succeed in flexing
the elbow joint, it only needs to generate enough force to
move the lighter distal attachment. This motion is called
flexion of the forearm at the elbow joint (see Figure 3).

TERMS: PROXIMAL AND DISTAL

The upper arm is called the proximal attachment
because it is closer to the core of the body, and the
forearm is called the distal attachment because it is
farther from the core of the body.

Ficure 3. When a muscle
crossing the elbow joint
contracts and shortens,
the standard joint action
is for the distal forearm
attachment to move.
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TYPES OF MUSCLE CONTRACTIONS
When a muscle contracts with enough force to
overcome the resistance to moverment and succeeds in
shortening and moving one or both of its attachments,

that muscle is called a mover muscle (or agonist muscle)
and its contraction is called a concentric contraction.

CONCENTRIC CONTRACTIONS

Caoncentric contractions are shortening contractions;
these are the typical contractions that are thought of
when muscles work. Muscles can also eccentrically
contract and isometrically contract, however: An
eccentric contraction is a lengthening centraction
and an isometric contraction is one in which the
muscle stays the same length. What determines
whether a muscle contracts concentrically,
eccentrically or isometrically is how much force it
generates compared to the force of the body part's
resistance to motion,

STANDARD AND REVERSE CONCENTRIC CONTRACTIONS

Whenever a musde concentrically
contracts and moves its distal
attachment, it is called a “standard
action” (see Figure 3 above). It's
referred to as a standard action
because a distal attachment is
lighter than a proximal attachment.

Distal attachments do not always
do the moving, however. A mover
muscle can contract and move
the proximal attachment instead.
When this occurs, it is called a
“reverse action.” Forinstance,

a banister to pull yourself upstairs,
you're performing a reverse action
at the elbow joint.

It is also possible for both a
standard and reverse action to
oceur simultaneously (see Figure

5). An example of this is canoeing.

When we place the paddle in the
water and pull it toward us, the
paddie;, hand and forearm move
toward the upper arm, but the
upper arm also moves toward the
forearm, pulling our body and the

oe forward in the water

rlaure 4. When a muscle crossing
the elbow joint contracts and
maves the upper arm instead of
the forearm, it is called a reverse
action. For example, this motion
of flexing the upper arm at the
elbow joint occurs when a pull-up
is performed.

Ficune 5. Whena muscle
contracts, both the standard and
reverse actions can occur. Here
we see flexion of the forearm and
flexion of the upper arm at the

et ot

To have access to the complete article, subscribe to Digital COMT.

CLICK HERE TO SUBSCRIBE!



http://www.learnmuscles.com/product/digital-comt-subscription/

