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Flexibility:
Pre-Performance Warm -Up



Types of Stretching

I Static Stretching

Static stretching is slow and involves holding the
end point of tension for 20 -30 seconds. This type

of stretch targets the passive elastic component of
the muscles.

Passive Stretching

A passive stretch is achieved by having an external
force, such as a partner 0:s
machine, etc., applied in order to attain and hold

the end position. Using a well trained partner can

help to achieve greater ROM, and also to target
specific muscle groups.
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Active stretching uses agonist muscle contraction in order to
stretch antagonist muscles. This type of stretching uses the
principle of reciprocal inhibition.

Dynamic Stretching

Dynamic stretching uses active contraction of the antagonist
muscle, creating motion, in order to produce a stretch to the
agonist muscle. This type of stretch targets the series elastic
component of the muscles. Yamaguchi and Ishi have
demonstrated an increase in power during leg extensions
following dynamic stretching. This may be due to the rhythmic
contraction of antagonist muscles raising the temperature, and
may be also due to post activation potentiation - improvement
In muscular performance following contraction. This study was
performed only on recreationally active men, and not athletes.
Therefore the effects of dynamic stretching on power in
competitive athletes is not known (11).
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Ballistic Stretching

Ballistic stretching involves active motion through a joint and
creating a bouncing motion at the end range of the stretched
tissue. The goal is for the bouncing to cause an increase in
motion past end range on every repetition. This type of
stretching may be detrimental to the target or surrounding
tissues. It is not suggested to repeatedly force a joint or a
soft tissue through its end range, as this could cause
irreversible laxity and instability in the non -contractile tissues
of the joint (ligaments, joint capsule).

*This could also activate the stretch reflex, which would in
turn cause the target muscle to respond by contracting, or
tightening. This type of stretching is not recommended.



Types of Stretching

I Proprioceptive  Neuromuscular Facilitation Stretching

Proprioceptive  Neuromuscular Facilitation (PNF) includes four different types of
stretching techniques that combine muscle contraction and muscle relaxation
in order to relax an overactive muscle and/or enhance the flexibility of a
shortened muscle. PNF was developed by Herman Kabat MD, PHD, Margaret
Knott PT and Dorothy Voss PT in the 1940's to treat paralysis patients. Over
the years other forms of PNF were developed for treatment of orthopedic, as
well as neurologic, disorders.
Post Facilitation Stretch
1. Target muscle is placed in midposition
-Midrange of the muscles full contraction
2. Patient contracts  isometrically for 10 seconds using maximum strength
- Therapist must not allow muscle to bounce - positioning and leverage is key
3. Relaxation phase
-Patient is instructed to let go
-Therapist immediately stretches muscle
-Patient may have to practice how to let go immediately
4. Stretch
-Muscle is held at new barrier for 10 seconds
5. Repeat at new barrier
-If no increase in ROM was achieved, start at midposition
*Increase in ROM due to autogenic inhibition
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Post Isometric Relaxation

1. Engage barrier
-This is done by lengthening the muscle until slight resistance is met
2. lsometric contraction
-Patient is told to exert slight resistance (10-20% muscle
contraction force) in the opposite direction
-This is held for 10 seconds

-1t is important that the contraction is isometric, therefore, no movement must
take place

3. Relaxation phase
-Patient is instructed to relax
-Wait at barrier for muscle to release and then initiate stretch
4. Stretch
-Stretch until the next barrier is met and hold for 10 seconds
5. Repeat at new barrier
* Increase in ROM due to autogenic inhibition
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PIR With Agonist Contraction

1. Same as PIR (Post Isometric Relaxation)
2. Same as PIR
3. Agonist contraction
- Following the isometric contraction, the agonist muscle is contracted as the target muscle is
taken to its new barrier.

4. Repeat at new barrier
*Increase in ROM due to reciprocal and autogenic inhibition

Contract -relax
1. Same as PIR (Post Isometric Relaxation)
2. Concentric contraction
-Target muscle is contracted through its full range of motion against resistance.

3. Relaxation phase
-Patient is instructed to relax and let go

4. Stretch
-Stretch until next barrier is met and hold for 10 seconds

5. Repeat at new barrier.
*Increase in ROM due to autogenic inhibition

Note . It was assumed that the increased ROM of the muscle was based on muscle fatigue,
reciprocal inhibition, muscle spindles and golgi tendon organs, etc. However, EMG studies
have shown significant activity in stretched muscles after their contraction in PNF -type
techniques. Therefore, this increased range of motion cannot be attributed solely to
relaxation. It has been theorized that actively stretching allows the subject to feel as if
they have more control, and as a result are more willing to extend their tissues into greater

ranges.
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What 0s wrong wi t
through a comprehensive

static __ stretching routine
prior to exercise?
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A Scientific evidence demonstrates that static stretching
of muscle decreases its isometric and dynamic muscle
strengths at different velocities

A Isometric strength is important for stability during
complex movements.

A Dynamic strength has obvious importance when it
comes to actual movement.

A In plain English, this means you will be slower and
weaker on tasks that are fundamental to high -level
performance.
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What 6s wrong with going
comprehensive static stretching routine prior
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Static Stretching Acutely Impairs

A Slow -speed, High Force Movements (Powerlifting)

A High -speed, Lower Force Movements (Jumping &
Sprinting)

A Research also demonstrates that balance, reaction
time and overall movement time are negatively
affected.

A Endurance athletes will be interested to know that
static stretching reduces muscular endurance as well.



Two Factors :
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1. Muscle/Tendon

2. Neuromuscular



Muscle/Tendon

A Prolonged stretching can actually make the muscle
and tendon overly compliant.

A Whenever we want to develop force in a muscle, it is
important that we have plenty of stiffness as this
allows for better use of stored, elastic energy in the
muscle and tendon and ensures that everything lines
up properly at the level of the muscle fibers.



Nervous System

A Due to motor control and reflex sensitivity, stretching
makes it harder for the nervous system to tell the
muscle to fire.



Problems With Static Stretching

As mentioned earlier, static stretching reduces elasticity
and contractibility of the muscles and impairs reaction
time, balance and coordination

|l t wonot have much effect on the
cardiovascular systems

It may even relax you to the point of impairing
concentration and mellowing you out when you need to be
fired up

Be aware that there are situations that static stretching is

needed before activity. If someone is extremely tight, after
a dynamic warm up you can static stretch those muscles.

A good trainer knows how to individualize things for each

person.
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Stretching

Stretching is a very important part of a training program, but
unfortunately, it is often overlooked. Lack of flexibility is at the

root of many problems. When a muscle is hypertonic, it is

limited in its ability to contract and lengthen properly, causing
inefficient movements and joint stress. Muscles that are

hypertonic are more likely to contribute to faulty biomechanics.
Appropriate stretching and moderate exercise may prevent

many musculoskeletal injuries prevalent in today's society.

Stretching and strengthening, when implemented appropriately,
produce a solid foundation for healthy biomechanics. Without

this foundation, biomechanics and movement patterns will

become inefficient, leaving one not only performing at a less -
than - optimal level, but with a possible increased risk of injury.

Arbitrarily increasing joint range of motion without considering
the individual and the tasks they need to perform may be
detrimental. Studies have shown a decrease in muscle power
output and increased muscle reaction time following a stretch.
When strength and/or power are required of certain muscle
groups during the activity, stretching them may be
contraindicated.
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Stretching cont.

In some instances decreased range of motion of the body will
enhance performance. An example would be the torso of a
sprinter. Energy derived from the ground is transferred to the
trunk by the lower extremities. Some of this energy can be lost to
excessive lengthening of the trunk musculature. Therefore, it is
important to understand specific motion patterns in order to
develop a training program that will improve upon the desired
results. Furthermore, there is no evidence that stretching
decreases the risk of injury. In fact, work by Stuart McGill PHD
has shown that low back range of motion of injured workers had
little relationship with their return to work. Also, a negative
correlation between low back flexibility and back injury has been
documented. Muscle injury (tear/strain etc.) rarely occurs at end
ranges, discrediting the notion that stretching decreases the risk
of soft tissue injury. Therefore, a training/stretching program
must be tailored for each individual/athlete and the tasks they
need to perform.

Precautions

A

Always consult a health care professional before initiating a stretch
program. Stretching can be dangerous in the presence of
musculoskeletal injury or disease. It is also important to warm up
muscles before stretching them. Stretching a cold muscle can result
in injury.



Stretching Principles
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The Stretch Reflex
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The stretch reflex is the neurological process with which the
body responds to a sudden change in the length of a muscle.
This pathway includes the muscle fibers, receptors and
sensory and motor neurons of the spinal cord.

Golgi Tendon Organ Is a proprioceptive sensory nerve
ending embedded among the fibers of a tendon, often near
the musculotendinous junction. It provides information about
muscle tension to the brain.

Stretch receptors (muscle spindles) located within the
sarcomere, or muscle cell, when lengthened send a signal to
the spinal cord through sensory neurons. These neurons
synapse, or transfer the signal to motor neurons that control
the muscle being stretched. This causes contraction of the
muscle in order to maintain its resting length.

>
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Stretching Principles

‘ Autogenic Inhibition

A

Autogenic inhibition is the neurological process whereby
proprioceptors (golgi tendon organs) located at the
musculotendinous junction detect an increase in tension in that
muscle. When a certain amount of tension is detected, the
muscle is then inhibited in the spinal cord, preventing it from
contracting. As a result, the muscle will relax.

Reciprocal Inhibition

A

A
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Reciprocal inhibition is the process by which the contraction of
an antagonist muscle neurologically inhibits the contraction of
the antagonist muscle. This occurs as a motor neuron that
causes contraction in the agonist muscle synapses, or transfers
its signal to an inhibitory neuron that will inhibit the antagonist
muscle. In other words, the antagonist muscle will relax, or be
prevented from contracting.

Reciprocal inhibition may also contribute to muscle imbalances.
If an agonist muscle is hypertonic, or overactive, its antagonist
will be inhibited, causing lengthening and a decrease in
functional control. This will further allow the agonist to tighten,
or shorten, creating a cyclical pattern of dysfunction.



