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Flexibility Training

Factors that define the limits of physical performance include aerobic capacity, strength, technique, flexibility and psychological characteristics. The most common cause of reduced flexibility among healthy individuals is shortened musculature.

Flexibility training is designed to maintain and improve upon flexibility that is limited by shortened musculature. The type of flexibility training that is aimed at lengthening a muscle or muscle group is commonly known as stretching.

***
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Stretch the muscles - spare the joints!
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The purpose of stretching exercises is to improve the flexibility of a MUSCLE or MUSCLE GROUP. In contrast, most joints (see fig. 1) rely upon the stability provided by the surrounding joint capsule and ligaments. Because of this, stretching exercises should never be performed so as to load a joint at the end range, which could lead to troublesome laxity of the ligaments and/or joint capsule.

Excessive laxity of these structures can lead to reduced load tolerance and increased risk of injury, such as in the case of a previously sprained ankle.


This principle is very important to keep in mind when stretching the lower back. Many stretching exercises can, through end-range loading at the joints, expose the lower back to potentially damaging loads in the case of incorrect technique. Poor technique also greatly reduces the amount of stretch applied to the muscle (see fig. 2).
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Individuals who are already by nature more flexible than normal should of course not spend too much time doing flexibility exercises. Intensive muscle stretching can actually result in reduced performance in such individuals, as well as potentially increasing their risk of injury rather than decreasing it. If these “over-flexible” individuals spend any time performing stretching exercises it should be limited and aimed at specific muscle groups for a specific purpose. Perhaps most importantly, the exercises must be performed with correct technique and with quality.

A muscle consists of a large number of muscle fibres, each of which is surrounded by a thin sheath of connective tissue. Bundles of muscle fibres are held together by bands of connective tissue. These bundles build a muscle belly, which is also surrounded by connective tissue. This means that when we stretch a muscle we are also stretching connective tissue. If the stretching is too powerful it can lead to microscopic tears in the muscle fibres and connective tissue. The resulting scar tissue can cause the muscles to become less elastic, which can lead to stiff and achy muscles.

This makes it important not to stretch TOO hard. Have patience and understand that improving muscle flexibility can take a long time - weeks or even months.

***


Quality is key

Muscle stretching is considered to reduce the risk of injury, improve flexibility, and hasten recovery after training and competition. Stretching can also be effective treatment for certain painful conditions. Experience has shown that achieving the desired results from stretching is, like with all other types of training, dependent upon quality and proper technique.

The muscles to be stretched and the degree of flexibility necessary are dependent upon the flexibility required by the sport or activity in question. It is also important to analyze muscle demands during training and competition in order to be able to tailor the programme of stretching exercises accordingly.

To facilitate this analysis we have included a description of the function of each muscle in the exercise library. A muscle’s function can be described as the action (or actions) that occur when the muscle contracts.

Instructional Exercise Library

In consideration of the previously described need for quality while practising the muscle stretching exercises we have been very careful in the exercise library to give complete instructions including both illustrations and descriptions of how the movements are to be done. To make it easier to achieve the correct technique we have even described common errors in the text and occasionally also with an illustration as shown in the example above.

Our experience from working with patients and teaching courses in sports medicine is that there are significant technical deficiencies in the way many people perform these types of flexibility training. Improper technique can not only create instability in certain joints, it can also prevent improvements in muscle flexibility, which must be seen as a waste of training time.

***


The common principles for all flexibility training
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The muscle works by contracting, becoming shorter, and is stretched by being lengthened as much as possible.


	The muscle’s origin and insertion (see fig. 3) must be moved as far apart from each other as possible. This is accomplished by moving in a direction (or combination of directions) that are opposite to those which occur when the muscle contracts.



	The muscle must be as relaxed as possible.



	Stretch one muscle at a time.



	The starting position must be stable and relaxed.



	Joints must not be loaded at end-range, especially the lower spine (see fig. 4).





Some muscles (for example, the hamstrings on the back side of the thigh) cross over two joints (see fig 3).

This makes it important to have control over both joints simultaneously. The action of the hamstrings is to flex the knee and extend the hip. In order to stretch the muscle the opposite motion must be performed in both of these joints, which results in an extension (straightening) of the knee and flexion of the hip. Alongside the anatomy illustration that is included with each exercise there is an indication of whether the muscle to be stretched crosses one, two or more joints.

***


Avoid these!
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Certain stretching exercises create very unhealthy loading of the spine and joints. These exercises should be avoided completely because they have no greater positive effect on the muscles than other considerably less dangerous exercises (see fig. 4).

***


Which muscles become shortened?
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Muscles that frequently do a lot of work


	Muscle work that consists of holding a joint in a certain position or performing repetitive motions of a joint.



	Muscles that are always active to maintain standing or seated posture.



	Muscles that are used vigorously during training/competition or in daily work.





Muscles that are inactive for long periods of time


	Due to overall inactivity



	Due to inactivity as a result of injury, such as with the calf muscles after an ankle injury.





There are large individual variations as well as general differences based upon gender and age. Women are generally more flexible than men, and young people more flexible than the elderly (see fig. 5).

***


Training children

When training children one must be aware that their musculature has a much lower propensity to be shortened than that of an adult. Many of the stretching exercises require considerable amounts of concentration and co-ordination in order to achieve the desired effect without creating unhealthy loading of the joints (especially the lumbar spine).

When training children we therefore recommend that the exercises be kept simple and that they be primarily thought of as basic instruction in this form of training.

Suitable muscles to be stretched, for example in a instructional situation, include the calf muscles and the backside of the thigh.

If a child in a training group does turn out to have extreme foreshortening of a muscle, instruct that child individually and make certain that the exercise is performed correctly. If you are unsure about anything, seek assistance from a physical therapist or other professional with expertise in this area.

***


When - where - how?

Under the following situations muscle stretching should be avoided


	When you are not properly warmed up. There is an increased risk of injury when the musculature is less flexible due to lower temperatures.



	In the case of an acute muscle injury, such as a muscle strain or tear. (Start very care ful stretching first after the injury has healed as long as stretching does not cause intense pain in the area of the injury.)



	If the starting position is not steady. This results in increased tension in all muscles, which minimizes the effectiveness of the stretch. (See figure).



	Immediately prior to athletic performance requiring maximal explosive power, such as high jump. A number of researchers have shown that muscles have reduced levels of explosive power following stretching.





Which muscles should be stretched?


	Muscles that are trained or use asymmetrically in your work. It is therefore important to analyze the muscle actions involved in your sport or work so that you can stretch the muscles that you use the most.



	Muscles that hinder the motions that you need in order to move optimally in your sport.



	Muscles that are shortened as a result of old injuries or those that have fore shortened causing pain.



	Muscles that are shorter on one side than on the other.





The reasons above make it clear why stretching programs need to be individualized.

When should muscles be stretched?


	At the end of the warm-up prior to training or competition, with the purpose of preventing injuries and improving performance.



	Following training or competition, so that muscles that have been working can return to their normal length.



	This is also subject to individual variation according to needs as a result of previous injury or propensity to shortened musculature.





***


Result of stretching
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Increases length of previously shortened musculature (see fig. 6). Reduces the risk of back pain (as a result of short hip flexors) when running or cross-country skiing (see fig. 7). Prevents muscle foreshortening, therefore reducing the risk of muscle tears (see fig. 8).

Additionally


	Maintains normal flexibility despite heavy and/or one-sided muscle work.



	Minimizes the risk of tendonitis.



	Improves the circulation within the muscle which enables quicker recovery and prevents soreness due to training.



	Improves posture.





***


Description of Flexibility Training

General flexibility exercises

Take the movement slowly out as far as you can go. Soft, “pulling” movements where you do not have to stay for any long length of time in the most extreme position.

Purpose: General flexibility training


	Activate the tissues surrounding the joint and cartilage.



	Engage the large muscle groups, raise body temperature.





These are appropriate to do during warm-up to improve overall flexibility of the entire body. Muscles to be concentrated upon should be trained more specifically according to the instructions below.

Stretching - specific muscle stretching

The joint or joints that the muscle crosses should be placed in such a position that the muscle will be maximally stretched. This stretching must be done in a slow, progressive manner, increasing as the muscle becomes more flexible.

Purpose: When the purpose is the recovery from the foreshortening that results from heavy and/or long-term muscle work we recommend that each stretch be held for about 15 seconds and that the stretch be repeated 3 times. This type of stretching also results in improved circulation in the muscle and speeds recovery following intense muscle work. When the purpose is to lengthen a previously shortened muscle it is our feeling that the stretching should be done for several minutes at a time and repeated often, at the very least once a day for many weeks.

Stretching is the method used for specific flexibility training aimed at the musculature. The choice of muscles to be stretched should be based upon an analysis of the specific demands of the activity in question or an individual evaluation by a qualified medical or training professional.

***


Other methods of stretching

There are many different methods of performing stretching exercises. We have in our examples chosen to recommend the simplest method, where one does not employ a contraction of the muscle prior to the stretching phase.

We have chosen this because our experience as exercise instructors, coaches, physical education instructors and physical therapists has shown us that muscle stretching should be as simple as possible to perform. Added complication makes it more difficult to perform the exercises correctly and frequently.

Repeated scientific examination of the different methods has yet to reveal a consistent pattern indicating that any of the methods are clearly better than the others.
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Contracting a muscle prior to relaxation and stretching involves activating the muscle(s) to be stretched. This results in a movement that is opposite to that which is done to stretch the muscle. An example: Activation of the gastrocnemius occurs in standing when one pushes down with the forefoot so that the heel lifts a bit from the floor (see fig. 9). The time involved in this phase should be between 5 and 12 seconds.

Certain authorities believe that passive stretching of a muscle should be followed by active stretching of the same muscle to provide maximum effect. An example: Following the completion of passive stretching of the gastrocnemius muscle the same motion is repeated by actively lifting the forefoot upwards for a period of 5 seconds (see fig. 10).

***


Exercises

There are a lot more illustrated exercises in the complete book, 41 in total! 

Front of the thigh

Exercise 1(4)

Hamstring

Exercise 3(5)


Front of the thigh

m. rectus femoris

FRONT OF THE THIGH | EXERCISE 1(4)
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ORIGIN: Anterior superior Iliac Spine (Forwardmost point of the hip-bone).

INSERTION: Tibial tuberosity via the quadriceps tendon, patella and patellar tendon.

PRIMARY FUNCTION: Extends the knee.

SECONDARY FUNCTION: Flexes the hip.


Front of the thigh - Exercise 1(4)

m. rectus femoris

FRONT OF THE THIGH | EXERCISE 1(4)
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STRETCHING: Flex (bend) the knee while maintaining hip extension without inducing forward tilting of the pelvis.

STARTING POSITION: Hand around the lower part of the lower leg, thigh parallel with the opposite leg. Slight flexion at the hip and knee of the supporting leg. Hold the tummy in to prevent arching of the lumbar spine.

STRETCH AT LEAST 15 SEC. REPEAT 3 TIMES, RESTING 10 SEC. BETWEEN STRETCHES: Maintain a neutral position of the lumbar spine by tensing the buttocks and abdominal muscles. Carefully pull the heel towards the buttock. The thigh should also move backwards due to extension of the hip. The stretch should be felt on the front of the thigh.

COMMON ERRORS: Arching of the lumbar spine, thigh winging out to the side. Knee too far forwards due to hip flexion.


Hamstrings

m. biceps femoris, m. semitendinosus, m. semimembranosus

HAMSTRINGS | EXERCISE 3(5)
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ORIGIN: Ischial tuberosity (sit bone).

INSERTION: Posterior tibia and fibula immediately below the knee joint.

PRIMARY FUNCTION: FLEXES THE KNEE AND EXTENDS THE HIP.

SECONDARY FUNCTION: Semitendinosus and Semimembranosus internally rotate the lower leg, while Biceps Femoris externally rotates the lower leg.


Hamstrings - Exercise 3(5)

m. biceps femoris, m. semitendinosus, m. semimembranosus

HAMSTRINGS | EXERCISE 3(5)
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STRETCHING: Flex the hip joint while extending the knee joint.

STARTING POSITION: Lying on floor in a doorway, the stretch-side leg extended against the door frame. Buttock touching door frame.

STRETCH AT LEAST 15 SEC. REPEAT 3 TIMES, RESTING 10 SEC. BETWEEN STRETCHES: Strive upwards as much as possible with heel. Other leg remains on floor with knee straight. Tension should be felt on back side of the thigh.

COMMON ERRORS: Buttock not up against door frame, knee on floor is flexed. Hip on side being stretched is lifted from the floor.

This exercise is well-suited for extremely contracted muscles.
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[image: ]

 

OPS/theory_p12.jpg
lllustrative examples:

Long and short
hamstrings






OPS/iPhone_5c_Vert_Blu_sRGB_sprained_ankle.jpg
Menu

Exercise resource

Kinesiology taping

Sport taping

Return to training

Favorites About us






OPS/CoverDesign.jpg
STRETCHING
with Quality

Effective stretches,
yet gentle for back
and joints






OPS/besteco_185.jpg
| eeS——
BESTECO





OPS/theory_p11.jpg





OPS/muscle_p31.jpg
! ;;/ Origin

Insertion





OPS/theory_p15.jpg
Short o
" muscle

\

Long






OPS/theory_p4.jpg
Origin

Muscle

i
ki ‘ \
Ligament ‘ o0
\/,/ /;‘, AN

| Joint fluid

Joint capsule






OPS/e_front_thigh_ENG_p31.jpg





OPS/robolingua-logo160.jpg
ROBOlingua





OPS/theory_p10.jpg
- Hamstrings






OPS/Download_on_the_App_Store_Badge_US-UK_135x40.jpg
[
‘ App Store






OPS/theory_p5.jpg
Difference
in stretch






OPS/bodynfo_185.jpg
bodynfo





OPS/e_hamstrings_ENG_p44.jpg





OPS/theory_p17.jpg
&





OPS/muscle_p42.jpg
Insertion






