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retching

etching
Static stretching is slow and involves holding the

end point of tension for 20-30 seconds. This type of
stretch targets th elastic component of the

muscles.

Passive Stretching

A passive stretch is achieved by having an external
force, such as a partner’s push, wall, floor,
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.




retching

TS
tretching uses agonist muscle contraction in order to
etch antagonist muscles. This type of stretching uses the
principle of reciprocal inhibition.

Dvnamic Stretching h

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).




etching

retching

Ballistic stretching involves active motion through a joint and
creating a bouncing e end range of the stretched
tissue. The goal is g to cause an increase in
motion past end ra petition. This type of
stretching may be det o 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.




retching

ptive Neuromuscular Facilitation Stretching

’roprioceptive Neuromuscular Facilitation (PNF) includes four different types of
stretching techniques that combine muscle contraction and muscle relaxation in
order to relax an overacti /or enhance the flexibility of a shortened
muscle. PNF was dev bat MD, PHD, Margaret Knott PT and
Dorothy Voss PT in the lysis patients. Over the years other
1c’l<?rmi,1 of PNF were deve ent of orthopedic, as well as neurologic,

isorders.

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
. Stretch
-Muscle is held at new barrier for 10 seconds
. Repeat at new barrier
-If no increase in ROM was achieved, start at midposition
*Increase in ROM due to autogenic inhibition




etching

etric Relaxation

1. Engage barrier
-This is done by lengtheni ntil slight resistance is met
2. Isometric contra
-Patient is told to exert s 10-20% muscle
contraction force) in the opposite direction
-This is held for 10 seconds

-It 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
. Stretch
-Stretch until the next barrier is met and hold for 10 seconds
. Repeat at new barrier
*Increase in ROM due to autogenic inhibition




retching

gonist Contraction

ame as PIR (Post Isometric Relaxation)
. Same as PIR
3. Agonist contraction
-Following the isometric contraction, le 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.




t's wr going through
a comprehne IC stretching

routine prior to exercise?




Ugh a comprehensive
2 prior to exercise...

IC evidence demonstrates that static stretching
Of muscle decreases its isometric and dynamic muscle
strengths at differ iti

Isometric strengt for stability during
complex movements.

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

In plain English, this means you will be slower and
weaker on tasks that are fundamental to high-level
performance.




)ugh a comprehensive
e prior to exercise...

retching Acutely Impairs:

Slow-speed, High vements (Powerlifting)

High-speed, Lo ements (Jumping &
Sprinting)

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

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




. Neuromuscl




endon

ynged stretching can actually make the muscle and
2ndon overly co

Whenever we w; rce in a muscle, it is
important that f stiffness as this allows
for better use of s , IC energy in the muscle
and tendon and ensures that everything lines up
properly at the level of the muscle fibers.




ystem

otor control and reflex sensitivity, stretching
akes it harder f rvous system to tell the
muscle to fire.




tatic Stretching

mentioned earlier, ' etching reduces elasticity
and contractibility o d impairs reaction time,

balance and coordi

oIt won't have much effect on the respiratory and
cardiovascular systems

o]t may even relax you to the point of impairing
concentration and mellowing you out when you need to be

fired up




3 Principles

Reflex
retch reflex is the neurological process with which the body responds to a sudden

ange in the length of a muscle. This Pathway includes the muscle fibers, receptors and
sensory and motor neurons of the spinal cord.

Stretch receptors (muscle spi d within the sarcomere, or muscle cell, when
lengthened send a signal to t ugh sensory neurons. These neurons
synapse, or transfer the signa s that control the muscle being stretched.
This causes contraction of the mu er to maintain its resting length.

Autogenic Inhibition

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

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.
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are involuntary and often painful contractions of the muscles,
in shortening. It is a common misconception that cramps
ate in the muscle itself, and that the muscle fires randomly. In
uality, cramps have been found to be a primarily neurological activity in
which the motor neuron th a muscle fiber fires at a high frequency,
causing this involuntary

Some Causes of Cramps
Heavy exercise
Pregnancy
Hypothyroidism
Depleted magnesium or calcium stores or other metabolic abnormalities
Alcohol consumption
Kidney failure leading to uremia
Medications
Muscle fatigue
Dehydration

It is important to note that although cramps may be benign, they may also be
red flags of serious neurological, endocrine or metabolic disorders. Cramping
should always be evaluated by a professional.



¢

Ulations

ulations are single, involuntary firings of motor neurons
at will cause brief twitches in the muscle fibers that they
innervate. These twitches usually are low in intensity and will
usually not produce int.

Like cramps, many re benign and do not
indicate pathology mmon for healthy people to
experience benign fasciculations. Common areas of
fasciculations are eyelids and thumbs.

More serious causes of fasciculations -- such as motor neuron
disease, or denervation due to radiculopathy -- are usually
accompanied by weakness and atrophy of the affected muscle
group. These pathological fasciculations generally tend to
occur randomly, where benign fasciculations tend to occur
repetitively at the same sight. As with cramping, it is
suggested that fasciculations be evaluated by a professional to
determine whether or not they are benign.



Pr atic Stretching

t 2-3 minutes on the stationary
)icycle and some stati can't be beat when it comes

o training preparatio

e\What these individuals fail to realize is increasing body
temperature alone will meet most of the aforementioned goals
of the warm-up so they sick with what they have always done

eUnfortunately, improvement and optimization are not one and
the same




jarm-up Period:

2d elasticity and contractibility of muscles

eater efficiency of respiratory and cardiovascular
Systems

eShorter reaction tim
eImproved perception
eBetter concentration
eImproved coordination

eRegulation of emotional states
Kurz, 2001




retches

stretch should be performed with
e same met

* Find patients ier, then have
them push for 5-8 seconds, take a deep
breath while still pushing, and release to
next barrier.

¢+ Perform this 3 times or more on each
muscle group.




ngs

ent is supine and stretcher grasps
under the abilizes the knee
to prevent




aauctors

e client lies supine on the table. Position yourself
o lightly stabilize the clients hip against the table,

using your other mmrol the clients other
leg. Slowly walk t leg out.




Adductors

es supine on the table. Position yourself to
¢ stabilize the client’s hip against the table, using
our other hand to control the client's other leg. The
client bends his knee, places the sole of his foot against
the inside of his other e, and lowers his leg toward
the table as far as it will go. Place hand on inside of

knee. Direct the client to begin slowly to attempt to
push his knee toward the ceiling.




aauctors

ent lies supine on the table with soles of feet
ouching. Hold bo ees to control the clients
legs. Direct the « his hips flat on the
table during th ce. With your hands
on the knees, dir ient to begin slowly to
attempt to bring his knees together.




OI'M1S

ith one hip flexed about 45 degrees, and
0 90 degrees and drawn up toward opposite shoulder,
er leg rests on le. Then rotate the thigh laterally by
ging the foot cl shoulder while maintaining
exion at the hip. the clients lateral knee and
the other hand on ke sure the client keeps low
back on the table. egin slowly to push the

knee and ankle towar , then by adding more lateral
rotation to deepen the stretch.




Femoris

ve client lie on side supporting the lower back

ith hand closest to clients head. Hook foot of the
bent leg onto you uad. Reach over knee and
place hand on tabﬂand gently pull back,
while pushing heel to glutes.




ent lie on side supporting the lower

ack with your hi ok outer arm under
upper leg abov With other arm grasp
table and gentl K.




US

the table. Client is supine
ands ides. The client’s
ead is plac ral lateral
flexion, ipsile Then depress the
shoulder on the side being stretched.
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apulae

and at the head of the table. Client is

upine with arms along side of the body.
Rotate the clim10-1 5 degrees away
from the side ched, then flexed in

the direction the nose points. Contact the
trapezius and depress it.




US -Supine

f a table, elevate one leg to

45% angle ked. One hand hooks
on the calc: d you. The other
hand contra ice and pushes the
foot up into dot




S - Prone

ay prone on a table with foot
1g On your lex knee to a 45% angle.
Jne hand hoo lcaneus and pushes
down. Push y d the client to
contract the p and push the foot

into dorsiflexion.




JC L
uscles at t
area. Hold w
down on the fro
- the other hand.

Supine

able, elevate one leg, knee
ave client contract the
he shin (dorsiflex)
1e ankle and push
om of the foot with

2\




one

1 knee flexed to 90
es. | alcaneus with the
perior ha lile the inferior
hand contac ace of the foot

~and pushes da




ceps

ient lie prone with knee flexed to 90°. Place
one hand under the clients knee and the other hand

| around the foot. G ull in an upward motion.
* May cause low ba 0 be careful with the

QIEE




porum (QL)
Elbow Lock

2 client lies on side, with back at the edge of the table.
tand behind the client. Make sure the hips are vertically
stacked. Grip your hands together and place the elbow closest
to the knees on the iliaE:.'ﬁieu and the elbow closest to the
clients head on the lateral aspect of the rib cage. Apply

resistance from both directions with elbows.




umborum (QL)

ie on side. Place arm closest to
ad on bottom Ib cage and other hand

oelow knee. push down with
both hands.




yorum (QL)
g Hands

 client lay on side with back at the edge of the
able. Stand behind the client. Make sure the hips

are vertically st the hand closest to the
knees on the ilia he hand closest to the
clients head on the lateral aspect of the rib cage.

Apply resistance in opposite directions with both
hands.




orats

on side. Stabilize the client by placing
inferior arm e sternum. The client’s
arm is abducte perior hand is above
the wrist and down.




n a seated position with arms
nded out to side with palms faced out.
Place ball bet back and your chest.
Grab just abov ently pull back.




a Lata/ITB

Place hand closest to
hatients | 1d other hand
below the 1 push down

| with both




pine

ave patient lie supine while holding
leg and ank straight leg up
and across ithout torso

rotatin '




astoid/Scalene

seated at edge of table, clients
d is holding on to table. Turn head away
‘om that arm. ces opposite hand so
that thumb is one, then gently
press head to t backward.
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tretching

performance in sprints, jumping tasks and agility

creases dynamic ra ion
Reduces injury rates npared with a static stretching

program

« Exercises are grouped into three categories:
- Easy
- Medium
- Difficult

e All sessions should begin with easy and progress to difficult

e 8-10 drills per session are sufficient in a single session




etching

“controlled movemse
range of motion for ea
Fletche

Dynamic flexibi ntastic way to
transition from rest y exercise that is
performed through full ranges of motion




Category: Easy




e Hands under shoulders, knees

o F " ift head and chest and le

“round the back and brin
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Category: Easy




e Lay on back with arms straight
straight, one ankle over the othe

e

2 hips, gently moving fro

otted reps, then swi




>
n
©
L

Category




e Start on side with head proppec
and upper legs in a straight line,
ngle, opposite hand on floc

ovement from the hip
"a comfortable ROM




Category: Easy




e Start on back, knees bent, fee

o \ eet and knees together, &
2-to-side

1€ range of motion anc




eg Raise

Category: Easy




eg Raise

i

e Start on all fours, knees unde
SNOo

tomach, squeeze the glu
to straighten the leg




runk Twist

Category:




e Start on side, arms outstretch
to a 90-degree angle

k and across the body wit
tretch in the middle and




Category: Easy




e Start in the “pike” position, hip

e P t oot behind right ankle

raight, press heel of rig




Category: Easy




C ants

From all-four position, abduct
high as possible

je, extend the leg back c
2 starting position

10



Category: Easy




dge

e Start on the back, arms at side
on the floor

utt throughout the move
glutes will take you




e Bridge

A

p 4

20
5.
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Category: Medium




e Bridge

e Start on the back, arms at sides, knees

e Sque tt on the plant side and pull opp
high as your glutes will take you

ontrol to a point just above grot




or Leg Swings
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Category: Easy-Medium




eg Swings

e Holding onto an immovable obje
thigh forward and backward; go fL

)od posture; chest out, sh
straight ahead




Category: Easy-Medium




g Swings

e Holding onto an immovable obje
the leg from side-to-side; go furthe

ood posture; chest out, s
g straight ahead




corpion

Category: Medium




e Start on your back, arms outst
Str. v

.

e legs straight, take one
d touch toes on the opp«

&




corpion

Category: Medium




e Start on your stomach, arms c
Str. v

lutes and swing one leg bz
1/torso until toe touche

&




d Hip Hikes
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Category: Medium




e Standing on one leg, let hip or

n

out

e

0 seconds, then “correct




Category: Medium




e Set up with a wide stance, up

e R d flex at the hips, reachin

' transition, with rotatic




Category: Medium




WEHE

i

e Step forward and raise one

o A . Il knee up and in with b
of opposite foot

] posture, avoiding fc




Category: Medium




o Take a step forward and curl c
glutes

same hand, actively pull he
D on toes of opposite foo

0
- ]
A\/ )




Ide Step

V)
O
-
3

Medium

Category




Ide Step

e Wrap a thera-band around

o Ke ur toes pointed inward
step to the side

' steps in each directic




Category: Medium




e Step forward and pull your

e M: bod posture and active
just grasping it

S on each side




Category: Medium




Jp Plus

e Set up in a push-up position (
do the movement from this positic
s or standing with your he

der blades to come toge
d the floor




K Dislocations

Sart
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Category: Medium




K Dislocations

e Hold a broomstick or dowel in
overhand grip

arc the bar overhead while
etching chest, shoulder

- A 8 2




Category: Difficult




e Reach out in front of you and &
at a time toward your hands

.

get your swing leg up to




Category: Difficult




e Step forward with weight on he

o W knee bend and good
ower torso to perform a to
ack




nge with Twist

Category: Difficult




ge with Twist

e Take a long stride backward i
above ground

oss front leg

heel to return to star




Category: Difficult




derman

o Take a long stride forward intc
and lower opposite side elbow to

ge position, drive back up t
d then repeat with the of

) [ n - '




ateral Lunge

Category: Difficult




2ral Lunge

e Step directly to side, land on
(side) lunge

st up, weight on heel, and

 feet should pint forwe




Category: Difficult




and

e From a stance just outside shot
and grab the bottom of your toes

III

pull” yourself into a deep
ees out, lower back slig




ad Reverse

Category: Difficult




Ci Reverse Lunge

e Start with feet shoulder-widt

° Reach overhead as you stride ba
Nit leg; shin on the other leg

)f ROM, you should fee
exors




Sart
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Category: Difficult




e Kick heel to butt by firing he

o ~ reps




Category: Difficult




e Skip with exaggerated arm

o T arms and legs working tog
re transferring momentu




Category: Difficult




From a shoulder-width stance,
drop into a wider stance deep squ
arily leave the ground)

it into a deep squat witf




Category: Difficult




e Lay on your back and push yoL
your glutes

| up, raise one leg to a poi
dicular to the ground)




static Stretches

e There are only three static s
recc 1ded

ch for 15 seconds on eac




or Stretch







ap Stretch

1ging the right hand be




