
Different Ways to Lengthen Muscles and
Connective Tissue

Flexibility training refers to the process of elongation. Mobility exercises are performed in a variety of 
ways, depending on your goals, abilities and state of training. For example, a world-class gymnast or 
black belt in karate may perform more advanced stretches than individuals who are beginning 
flexibility programs simply to improve their personal health and fitness. There are five basic flexibility
techniques: static, ballistic, passive, active (AIS) and proprioceptive.

Static Flexibility Training
Static flexibility involves lengthening to the farthest point and holding the position. Splits are a good 
example of static flexibility exercises. 

Static flexibility:
  is simple to learn and easy to execute
  requires little expenditure of energy
  allows adequate time to reset the sensitivity of the myotatic stretch reflex
  permits semi-permanent change in length

Tom Kurz, a leading flexibility instructor, challenges the generally accepted belief that static stretching 
should be employed after an initial warm-up routine. He contends that "doing static stretches before a
workout consisting of dynamic actions is counterproductive."

The major disadvantage of static flexibility training is its lack of specificity. Ideally, athletes should 
develop their strength, endurance and flexibility based on the principle of specific adaptation to 
imposed demands. As most activities and movements are dynamic in nature, static flexibility training 
does little to enhance coordination and does not offer optimal specificity in training.



Ballistic Flexibility Training
Ballistic flexibility involves bobbing, bouncing, rebounding and rhythmic types of movement. As 
mentioned earlier, in ballistic exercises, momentum is the driving force that moves the body or limb to
forcibly increase the range of motion (ROM). This technique is the most controversial flexibility 
method because it can cause the most soreness and injury. Other disadvantages are that it:

  fails to provide adequate time for the tissues to adapt to the lengthening; and
  initiates the stretch reflex and thereby increases muscular tension, making it more difficult to open 

up the connective tissues.

Based on the above disadvantages, athletes may choose to incorporate dynamic rather than ballistic 
flexibility into their training regime. The key difference between ballistic and dynamic movements is 
that the latter does not end with bouncing or jerky movements. Instead, the movements are under 
control. Research has demonstrated that dynamic exercises develops optimum dynamic flexibility, 
essential for all sports.

Remember, flexibility training must be velocity specific to condition and train the velocity-specific
stretch receptors.

Passive Flexibility Training
Passive lengthening is a technique in which you are relaxed and make no contribution to the range of 
motion. Instead, an external force is created by a manual or mechanical external force. Passive 
exercise is preferred when the elasticity of the muscles and connective tissues to be lengthened 
(antagonists) restricts flexibility and for muscles or tissues undergoing rehabilitation. Among the 
advantages associated with passive flexibility training are the following:

  It is effective when attempts to inhibit the tight muscles are unsuccessful.
  It is preferred when the elasticity of the muscles being lengthened (antagonists) restricts flexibility.
  It allows lengthening beyond one's active range of motion.
  It is effective when the agonist (the primary muscle responsible for the movement) is too weak to 

respond.

Athletes need to recognize several disadvantages with regard to passive stretching. First, there is 
greater risk of soreness and injury if a partner applies the external force incorrectly. In addition, 
passive lengthening may initiate the stretch reflex if the movement is too rapid. Another important 
disadvantage is that the likelihood of injury increases with greater differences between the ranges of 
active and passive flexibility (Iashvili, 1983). But perhaps most important for the athlete, research has 
demonstrated that passive flexibility values have a lower correlation to the level of sport achievement 
than active flexibility (Iashvili, 1983).

The solution, then, is to develop your active flexibility also. Passive stretching is a form of static 
stretching in which an external force is exerted upon the limb in order to move it into a new position.  
Passive stretching resistance is normally achieved through the force of gravity on the limb, or as a 
result of the downward force of the weight of the body. Passive stretching can be achieved with the 
help of a partner, stretch bands, or mechanical devices.



Facilitated or Assisted Active Flexibility Training
Active Assisted Flexibility Training is accomplished using your own muscles with assistance from an 
external force. Active Assisted Flexibility uses the principle of reciprocal innervation. The more you 
contract one muscle the more you are able to release/relax and lengthen the opposing muscle. In 
Facilitated Flexibility the tissue is held passed the barrier no longer than 2 seconds so as to prevent 
the firing of the protective built-in stretch reflex that could potentially cause a jerk-like contraction 
resulting in minor muscle tears. Active Assisted Flexibility prior to active activities is essential for prime
oxygenation of the tissues. Active Assisted Flexibility pumps blood into the target tissues and, when 
released, pumps out and remove the waste products. It is a pump action style of lengthening that 
dynamically warms the tissues and gradually and specifically opens up tight muscles and realigns the 
collagen fibres. Active Assisted Flexibility is vital to the athlete because it develops active, dynamic 
flexibility, which in turn has been found to have a higher correlation with sport achievement than 
passive flexibility (Iashvili, 1983). 

As Active Flexibility training is most specific to a given discipline, it has the greatest potential value for 
the athlete. Moreover Active Assisted Flexibility training may be easier to work into a flexibility 
routine. The advantage of this modified technique is that it can activate or strengthen the weak 
agonist muscle opposing the tight or antagonist muscle, while helping establish the pattern for 
coordinated motion and allow lengthening beyond one's active range of motion. Over 300 Olympic 
athletes are using this style of flexibility training pre-event to pre-habilitate them to reduce the 
incidence of injuries.

Proprioceptive Neuromuscular Facilitation
Proprioceptive Neuromuscular Facilitation (PNF) is another broad strategy that can be implemented to
improve your range of motion. A modified version of one of the PNF techniques is referred to in 
osteopathic medicine as a muscle energy technique. PNF was originally designed and developed as a 
rehabilitative physical therapy procedure. Today, several different types of PNF are being used in the 
arena of sports medicine. Names and descriptions of PNF techniques vary according to source.

Therefore, comparisons are often difficult to assess. Two of the more prevalent PNF strategies in 
athletic training are the contract-relax and contract-relax-agonist-contract techniques.

Contract-Relax (CR) Technique
The contract-relax technique (also called hold-relax technique) starts with the athlete's tight muscle 
group (antagonist) in a lengthened position. Assume for the sake of illustration that your hamstrings 
are tight. The tight hamstrings are first gently lengthened and are gradually contracted isometrically 
building to a less than maximum effort for 6 to 15 seconds against a partner's resistance. As the 
contraction is isometric, there is no change in the muscle's length or movement of the joint. This 
contraction is followed by a brief period of relaxing the hamstrings. Then the partner slowly lengthens 
the tight muscle group (hamstrings) by passively moving the extremity through its gained range of 
motion.

The rationale for the contract-relax technique is that the initial contraction of the antagonists 
(hamstrings) in the lengthened position is thought to promote a subsequent relaxation phase of the 



same muscle.

In part, this relaxation may be a result of the inhibitory activity from the Golgi Tendon Organs. Still, it is
important to perform PNF relaxation techniques rapidly to achieve the desired inhibitory (relaxation) 
effect.

The disadvantage of this technique is that the lengthening occurs at the very end range of motion 
where all the contractions and potential injuries take place. It is not easy to perform well.

Contract-Relax-Agonist-Contract (CRAC) Technique
The contract-relax-agonist-contract technique is similar to the CR technique except that the relaxation 
phase is followed by an active contraction of the agonist (i.e. the antagonist of the tight muscle group, 
which in this instance are the quadriceps muscles). This last phase can also be assisted by the partner. 
Then the entire procedure is repeated.

The CRAC technique is based on the neurophysiology of reciprocal inhibition; that is, when the 
agonists (quadriceps) contract, the antagonists (hamstrings) relax. In addition, the CRAC method has 
been found to produce the greatest range of motion compared to other techniques (Moore and 
Hutton, 1980). Another potential advantage is the facilitation of active flexibility. The major 
disadvantage of the CRAC technique is more discomfort and perceived pain.

Unfortunately, PNF techniques have several disadvantages. Most important is the greater risk of injury,
ranging from a pulled muscle to certain cardiovascular complications. Furthermore, the technique 
requires a knowledgeable and well-trained partner, which can be uneconomical in a practice session 
because one athlete (the partner) is neither stretching nor resting (Kurz, 1994). In fact, this could be 
recognised as another form of active flexibility training.
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