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Flexibility Training Section

Flexibility training is perhaps the most undervalued component of conditioning. While recent and ongoing debate questions its role in injury prevention, athletes can still gain much from a stretching regime. 

From a volleyball spike to a rugby drop kick, flexibility of the body’s muscles and joints play an integral part in many athletic movements. 

In general terms, flexibility has been defined as the range of motion about a joint and its surrounding muscles during a passive movement (1,2). Passive in this context simple means no active muscle involvement is required to hold the stretch. Instead gravity or a partner provides the force for the stretch. 



The Benefits of Flexibility Training
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By increasing this joint range of motion, performance may be enhanced and the risk of injury reduced (3,4). The rationale for this is that a limb can move further before an injury occurs. 

Tight neck muscles for example, may restrict how far you can turn your head. If, during a tackle, your head is forced beyond this range of movement it places strain on the neck muscles and tendons. 

Ironically, static stretching just prior an event may actually be detrimental to performance and offer no protection from injury (5,6). The emphasis is on "may" however, as a closer examination of the scientific literature shows that effects are often minimal and by no means conclusive. 

Muscle tightness, which has been associated with an increased risk of muscle tears (7,8), can be reduced before training or competing with dynamic stretching. For this reason many coaches now favor dynamic stretches over static stretches as part of the warm up. 

Competitive sport can have quite an unbalancing effect on the body (9,10). Take racket sports for example. The same arm is used to hit thousands of shots over and over again. One side of the body is placed under different types and levels of stress compared to the other. The same is true for sports like soccer and Australian rules football where one kicking foot usually predominates. A flexibility training program can help to correct these disparities preventing chronic, over-use injury. 

Of course, a more flexible athlete is a more mobile athlete. It allows enhanced movement around the court or field with greater ease and dexterity. Some other benefits may include an increase in body awareness and a promotion of relaxation in the muscle groups stretched - both of which may have positive implications for skill acquisition and performance. 



Types of Flexibility and Stretching

1. Dynamic flexibility -- the ability to perform dynamic movements within the full range of motion in the joint. Common examples include twisting from side to side or kicking an imaginary ball. Dynamic flexibility is generally more sport-specific than other forms of mobility. 

2. Static Active flexibility -- this refers to the ability to stretch an antagonist muscle using only the tension in the agonist muscle. An example is holding one leg out in front of you as high as possible. The hamstring (antagonist) is being stretched while the quadriceps and hip flexors (agonists) are holding the leg up. 

3. Static Passive flexibility -- the ability to hold a stretch using body weight or some other external force. Using the example above, holding your leg out in font of you and resting it on a chair. The quadriceps are not required to hold the extended position. 

A flexibility training program can be made up of different types of stretching: 

1.  Dynamic stretching 

2.  Ballistic stretching

3.  Static Active stretching

4.  Static Passive stretching

5.  Isometric stretching

6.  PNF stretching

Dynamic Stretching

Dynamic stretching uses speed of movement, momentum and active muscular effort to bring about a stretch. Unlike static stretching the end position is not held (1).

Dynamic stretching is similar to ballistic stretching except that it avoids bouncing motions and tends to incorporate more sport-specific movements. 

Arms circles, exaggerating a kicking action and walking lunges (without weights) are examples of dynamic stretches. A walking lunge dynamically stretches the hip flexors by emphasizing hip extension and can reduce muscle tightness around the hip joint necessary for competition. 

Dynamic stretching is useful before competition and has been shown to reduce muscle tightness (2). Muscle tightness is one factor associated with an increase occurrence of musculotendinous tears (2,3). More recent scientific studies seem to suggest that dynamic stretches before competition are preferably to  static stretches (4,5,6). This may be particularly true for strength and power athletes. 

Dynamic Stretches & Stretching Routine

Dynamic stretches are best incorporated into your warm up routine before training or a competition. 

More recently, clinical studies have shown that traditional static stretching exercise may be detrimental to sports involving powerful movements. Dynamic stretches seem to be more effective at reducing muscle stiffness, which is thought to increase the likelihood of muscle tears. For this reason, many coaches now advocate static stretching away from competition to increase range of motion, and dynamic stretching prior to performing for injury prevention and preparation. 

Some of the exercises below incorporate a stability ball. Stability balls are great for developing functional strength and core stability. They inexpensive and extremely versatile. You will find them at any store that sells exercise equipment. 



Dynamic Stretches

Arm Swings
1. Stand tall and hold arms out to your side.
2. Slowly swing your arms back and forth across the front of your body.
3. Repeat this continuous motion for 30 seconds. 

Side Bends
1. Stand with a shoulder width stance. Place a toning bar on your shoulders (optional). 2. Lean to one side keeping your torso straight. Do not bend forward or backwards. 3. Hold for a count of 2 and then repeat to [image: image2.jpg]


the other side. 4. Complete 10 stretches each side. 

Trunk Rotations
1. Stand with a shoulder width stance. Place hands on hips.
2. With knees slightly bent, turn from side to side keeping feet firmly on the floor.
4. Complete a total of 15-20 full swings. 
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Full Back Stretch
1. Lie on your back and bring both your knees to your chest with hands clasped under back of knees.
2. Roll forwards until your feet touch the floor and then immediately roll back until just before your head touches the floor.
3. Continue until you complete 10-15 full rolls. 
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Abdominal Stretch
1. Start by lying on your back on the stability ball holding a toning bar at your chest (the toning bar is optional). 2. Push back with your feet and simultaneously push the bar over and behind your head. 
3. Your legs should be straight and your arms outstretched. 
4. Return to the starting position and repeat for 10-15 reps. 



Hamstring Stretch
1. Lie on your back and place a piece of exercise tubing (or rolled up towel) around the bottom of one of [image: image5.jpg]


your feet. 2. Pull the tubing and raise your leg at the same time until a comfortable stretch is felt. Return to the starting position and repeat for 10-15 repetitions.
3. Repeat with other leg. 

[image: image6.jpg]




Groin Stretch
1. Start by placing your right knee on top of a stability ball and maintain your balance.
2. Slowly spread your leg out to the side until you feel a stretch on the inside of your thigh.
3. Return to the start and repeat for 10-12 repetitions before changing to the other leg. 



Alternate Toe Touches
1. Start by standing with your feet spread as far apart as comfortably possible. 
2. Lean forward toward one leg and try to reach your foot or until a comfortable stretch is felt in your low [image: image7.jpg]


back and hamstrings.
3. Now try to touch the other foot with the opposite arm. This motion should be continuous alternately touching each foot (as close as possible) with the opposite hand.
Important: skip this stretch you are prone to low back pain or if it causes you any discomfort. 

Leg Swings
1. Start by standing with your feet shoulder width apart. 
2. Keeping your upper body perpendicular to the ground swing one leg forward and backward.
3. Do not swing your leg so hard that you cannot keep your upper body from moving. 
4. Repeat for 10 full swings and repeat on other leg. 5. You can also swing your leg across your body stretching the abductors and adductors. 



Use these dynamic stretches as part of your warm up. Start with 10-15 minutes of light aerobic exercise to make sure the body is thoroughly warm. While they are not as effective as static stretching for increasing flexibility they can help to prevent injury and do not negatively effect strength and power immediately afterwards. Static stretches can be performed after training or competition to increase flexibility. 

Ballistic Stretching

Ballistic stretching involves active muscular effort similar to dynamic stretching. However, ballistic stretching uses a bouncing or jerking movement to increase the stretch. 

Ballistic stretching is effective at increasing range of motion but has been associated with injury, particularly where there have been previous injuries (1). Ballistic stretches often activates the muscle spindles and triggers the stretch-reflex.

An example of a ballistic stretch is bent over toe touching with a bouncing movement. On each movement, the athlete attempts to touch the ground using gravity and bodyweight to assist in the stretch. 

Static Stretching

Static passive stretching (more commonly referred to as just static stretching) has been used by coaches and athletes for years without question. 

You may be aware of the current debate that started some years ago now, questioning whether static stretching prior to exercise really deserved the credence it has.

Static Stretches Before Activity

Once a staple part of the warm up, many strength and conditioning coaches are now suggesting that static stretches should be avoided just prior to competition. Their advice is based on a number of studies that have linked detrimental performance in power, maximal voluntary contraction, balance and reaction time tests with a static stretching routine shortly before (1,2,3,4). 

However, before disregarding static stretching entirely (as a component of the warm up), it's important to take a closer look at the research. By no means have all studies found static stretches to have a negative effect on power performance (8,9,10,11). And in many studies that have found a negative association, the effects are often minimal (12,13). 

Remember that this debate relates to an acute bout of static stretching prior to exercise. It is still considered important and beneficial to athletes away from competition to bring about a long-term increase in range of motion. 

Long-Term Static Stretching Programs

While dynamic stretching may be more suitable as part of a warm up, static stretching is more effective at increasing range of motion. 

Static stretching is slow and constant and held at an end position for up to 30 seconds (5,6). Static passive stretching uses an external force to hold the stretch in position. No muscle groups are statically contracted to hold the limb in position - as they are with static active stretching. 

An example is holding one leg outstretched with the heel on the floor to stretch the hamstrings. Both floor and bodyweight act as the external forces to bring about the stretch in this muscle group. Lying supine (i.e. flat on the back face up) with one leg held extended at right angles to the body (hamstring stretch) is a static active stretch. If a partner holds the leg in that position it becomes a static passive stretch. 

A static stretching program effectively increases range of motion over time (7). This chronic adaptation may reduce the risk of injury as it increase the safe range through which a joint can be taken without injury occurring to surrounding muscles and ligaments. 

Perhaps most importantly, from the athlete's perspective, regular stretching improves force production, speed and jumping ability (13). 
Flexibility Exercises

This compilation of flexibility exercises targets all the major muscle groups. 

Stretching should form a fundamental part of any exercise program and not just as part of the warm up.

In fact recent research suggests that static stretching may not be beneficial before training or athletic performance. Dynamic Stretching seems to be more appropriate as part of the warm up. 

If you're not sure what the difference is between various types of stretching see the main flexibility training section for more details. 

The flexibility exercises on this page are classed as static stretches. When is static stretching best performed? Ideally, after an exercise session when the body is fully warm. Many athletes perform a series of flexibility exercises like those below at the end of a training session or even after competition. 

While you don't have to be an athlete to benefit from stretching, you should be thoroughly warmed up before you begin to stretch. 

Here are some general guidelines to bear in mind when following a flexibility program... 

· You should be thoroughly warmed up before performing these exercises 

· Stretch to just before the point of discomfort

· The feeling of tightness should diminish as you hold the stretch

· Breath out into the stretch. Avoid breath holding

· Hold each stretch for 10-30 seconds

· If tightness intensifies or you feel pain stop the stretch 

· Shake out limbs between stretches

· Complete 2-3 stretches before moving onto the next exercise



Upper Body Flexibility Exercises
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Stretch #1 Shoulder & Chest
This can be performed kneeling or standing. Clasp hands behind back and straighten arms. Raise hands as high as possible and bend forward from the waist and hold. 
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Stretch #2 Arm Across Chest
Place one arm straight across chest. place hand on elbow and pull arm towards chest and hold. Repeat with other arm. 
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Stretch #3 Triceps Stretch
Place one hand behind back with elbow in air. Place other hand on elbow and gently pull towards head. Hold and repeat with other arm. 





Lower Body Flexibility Exercises
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Stretch #4 Glute Stretch
Sitting on floor with right leg bent, place right foot over left leg. Place left arm over right leg so elbow can be used to push right knee. Hold and repeat for other side. 
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Stretch #5 Adductor Stretch
Stand with feet as wide apart as is comfortable. Shift weight to one side as knee bends. Reach towards extended foot and hold. Repeat for other side. 
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Stretch #6 Single Leg Hamstring
Place leg out straight and bend the other so your foot is flat into your thigh. Bend forward from the waist keeping your back flat. Hold and repeat with the other leg. 
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Stretch #7 Standing Quadriceps
Standing on one leg grab the bottom of one leg (just above ankle). Pull heel into buttocks and push the hips out. Your thigh should be perpendicular to the ground. Hold and repeat with the other leg. 
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Stretch #8 Standing Calf
Place feet in front of each other about 18 inches apart. Keep back leg straight and heel on the floor. Push against a wall to increase the stretch. Hold and repeat with other leg. 


Static Active Stretching

Static stretching is simply the opposite of dynamic stretching. The muscle groups are stretched without moving the limb itself and the end position is held for up to 30 seconds (1,2) 

Static active stretching requires the strength of the opposing muscle groups to hold the limb in position for the stretch. For example, standing on one leg and holding the opposite leg out directly in front of you is classed as a static active stretch. The quadriceps actively hold the stretched limb. 

Static active stretching is an effective way to increase active flexibility. A martial artist raising her leg up to an opponent's head and holding it there is a good demonstration of static active flexibility. Being able to simply kick to head height is an example of dynamic flexibility. 

A static active stretch should be held for 10-30 seconds for 1-2 stretches per muscle group. As with other forms of stretching, static active stretching is not recommended before a sporting event. It may impair balance and reaction time (3) and reduce power output and without any of the benefits of injury prevention (4,5,6). 

As part of a warm up routine, incorporate dynamic stretches, which can help reduce muscle tightness and reduce the risk of injury. 

Isometric Stretching Explained

One the most effective methods for improving static passive flexibility is through the use of isometric stretching. 

An advanced form of flexibility training that must be prescribed with caution, it is useful for developing extreme range of motion associated with martial arts for example. 

Placing an outstretched leg on a chair and using your bodyweight to bring about a stretch is an example of static passive stretching. If, during the stretch, the hamstrings are contracted (i.e. trying to bend knee by pressing the heel into the chair) the activity becomes an isometric stretch. 

An isometric, or static contraction occurs when tension is created in the muscle group without a change in its length. A chair, wall, the floor or a partner can act as the resistance to bring about a static contraction and isometric stretch. 

Aside from increasing range of motion, a second purpose of isometric stretching is to develop strength in stretched positions. 

If someone with weak hip adductors attempts to see how far they can do a side split, there will come a point where their legs start to slide further and further apart. They simply don't posses the strength to hold themselves in position. 

How Isometric Stretching Works

When a muscle is stretched, some muscle fibers are elongated while others will remain at rest. This is similar to the "all or none" principle of muscle contraction. The greater the stretch, the more individual fibers are stretched fully (rather than all fibers being stretched to a greater extent). 

When a muscle, that is already in a stretched position, is subjected to an isometric contraction, additional fibres are stretched that would have otherwise remained at rest. Those resting fibers are pulled on from both ends by the muscle groups that are contracting. Fibers already in a stretched position (before the onset of the isometric contraction) are prevented from contracting by the inverse myotatic reflex and stretch to greater extent. 

Isometric Stretching Guidelines

Here are the general guidelines that must be followed if isometric stretching is to be beneficial... 

1. Leave 48 hours between isometric stretching routines. 

2. Perform only one exercise per muscle group in a session. 

3. For each muscle group complete 2-5 sets of the chosen exercise. 

4. Each set should consist of one stretch held for 10-15 seconds. 

5. Isometric stretching is not recommended for anyone under the age of 18. 

6. If isometric stretching is to be performed as a separate exercise session, a thorough warm up consisting of 5-10 minutes of light aerobic exercise and some dynamic stretches must precede it. 

7. Do not perform isometric stretching as part of a warm up or on the morning of competition. It is too intense and may adversely affect power performance. Stick to dynamic stretches. 

PNF Stretching

PNF stretching (or proprioceptive muscular facilitation) is one of the most effective forms of flexibility training for increasing range of motion (1,2). 

PNF techniques can be both passive (no associated muscular contraction) or active (voluntary muscle contraction). While there are several variations of PNF stretching, they all have one thing in common - they facilitate muscular inhibition. It is believed that this is why PNF is superior to other forms of flexibility training (1,2,3,4). 

Both isometric and concentric muscle actions completed immediately before the passive stretch help to achieve autogenic inhibition - a reflex relaxation that occurs in the same muscle where the golgi tendon organ is stimulated. Often the isometric contraction is referred to as 'hold' and the concentric muscle contraction is referred to as 'contract'. 

A similar technique involves concentrically contracting the opposing muscle group to that being stretched in order to achieve reciprocal inhibition - a reflex muscular relaxation that occurs in the muscle that is opposite the muscle where the golgi tendon organ is stimulated. 

Using these techniques of 'contracting', 'holding' and passive stretching (often referred to as 'relax') results in three PNF stretching techniques. Each technique, although slightly different, involves starting with a passive stretch held for about 10 seconds. 

For clarity and to compare each technique, think of a hamstring stretch in the supine (on back, face up) position for each example. The athlete places one leg extended, flat on the floor and the other extended in the air as close to right angles to the body as possible. 

Hold-Relax
· A partner moves the athlete,s extended leg to a point of mild discomfort. This passive stretch is held for 10 seconds. 

· On instruction, the athlete isometrically contracts the hamstrings by pushing their extended leg against their partner's hand. The partner should apply just enough force so that the leg remains static. This is the 'hold' phase and lasts for 6 seconds. 

· The athlete is then instructed to 'relax' and the partner completes a second passive stretch held for 30 seconds. The athlete's extended leg should move further than before (greater hip flexion) due to autogenic inhibition activated in the hamstrings. 

Contract-Relax
· A partner moves the athlete's extended leg to a point of mild discomfort. This passive stretch is held for 10 seconds. 

· On instruction, the athlete concentrically contracts the hamstrings by pushing their extended leg against their partner's hand. The partner should apply enough force so that there is resistance while allowing the athlete to push their leg to the floor (i.e. through the full range of motion). This is the 'contract' phase. 

· The athlete is then instructed to 'relax' and the partner completes a second passive stretch held for 30 seconds. The athlete's extended leg should move further than before (greater hip flexion) due to autogenic inhibition activated in the hamstrings. 

Hold-Relax with Opposing Muscle Contraction
· A partner moves the athlete's extended leg to a point of mild discomfort. This passive stretch is held for 10 seconds. 

· On instruction, the athlete isometrically contracts the hamstrings by pushing their extended leg against their partner's hand. The partner should apply just enough force so that the leg remains static. This is the 'hold' phase and lasts for 6 seconds. This initiates autogenic inhibition. 

· The partner completes a second passive stretch held for 30 seconds, however the athlete is instructed to flex the hip (i.e. pull the leg in the same direction as it is being pushed). This initiates reciprocal inhibition allowing the final stretch to be greater.

Here are some other general guidelines when completing PNF stretching: 

1. Leave 48 hours between PNF stretching routines. 

2. Perform only one exercise per muscle group in a session. 

3. For each muscle group complete 2-5 sets of the chosen exercise. 

4. Each set should consist of one stretch held for up to 30 seconds after the contracting phase. 

5. PNF stretching is not recommended for anyone under the age of 18. 

6. If PNF stretching is to be performed as a separate exercise session, a thorough warm up consisting of 5-10 minutes of light aerobic exercise and some dynamic stretches must precede it. 

7. Avoid PNF immediately before, or on the morning of competition. 

