Flexibility and Strength: Protection of the Joints  

 The intention of this article is to cover some of the key ideas behind the conditioning exercises in the System. The inspiration for this article comes from conversation with Mikhail on the subject, followed up with a little bit of research. 

The human body is a very flexible tool.  However, flexibility is an often misunderstood term. We can see that most people define a very flexible person as one who can do the splits. Impressive, but I don't think I've yet come across a situation where I needed to do the splits. 

In Systema, we strive for functional flexibility. This means that the joint may move freely within its range of motion. It's not as easy as it sounds. An example of good flexibility is to be able to squat with the back perfectly straight, and the knees and feet perfectly parallel. We should be able to do this easily, and yet we cannot. This is because the muscles of the back and stomach are too tight to allow us to keep the form of the body. The muscles of the legs, knees and hips are too weak to support the movement. The same goals apply to strength: we try to develop strength in all situations and directions for a balanced physique.

We can understand flexibility more easily if we examine the joints. The joints of the body have robust and flexible design. If we look at a ball and socket joint like hips or shoulder we can see a structure which is held in place by the ligaments and has a large range of movement in three dimensions. A two dimensional joint like the knee is not as flexible, but still relies on the ligaments to keep the various structures in place. Tendons move the joint by attachment to the muscles. While ligaments are elastic, the tendons are much less so. Article on ligament and tendon characteristics. Muscle does not contribute to the strength of the joint in a direct way, but acts to stabilise specific motion and prevents damage through misalignment. 

The hip and shoulder differ in the range of motion and load that the joint is capable of withstanding. The shoulder has a high degree of mobility and is subject to small loads whereas the hips have less movement than the shoulder but can withstand a much higher load. This is reflected in the relative depth of the joint; the shoulder has a shallow socket in comparison to the hip. It is for this reason that shoulder dislocations are more common than hip dislocations, but accumulative joint damage is more common in the hip.

It is possible to stretch the ligaments of any joint by taking it outside of its range of motion, or applying a force to the joint in a direction from which it is not designed to withstand. Because the ligaments are now loose, moving the joint through a greater range of motion is now possible, although such flexibility is often specific to a particular path of the joint and may be very weak in this position. Forceful ligament stretching is understood by many as the basis of building flexibility and a healthy physique. However a joint with loose ligaments is no longer held firmly in place. For a period of time, the muscles take up the slack in the joint, performing the action of the ligaments. Constant tension draws the muscle fibres tighter and squeezes the blood out. This can cause premature wear of the cartilage, which does not readily repair itself, pain and postural weakness. An extreme example of joint damage and surgery can be observed in footballers with torn cartilage. Surgery is usually applied to this problem and the 'offending' tissue is removed, a temporary solution which leads to arthritis in the 30s. Less extreme surgery can include shortening and tightening of the ligaments, followed by physiotherapy. Continued forceful stretching and loading of an initially healthy joint will lead to a misshapen socket with the subsequent formation of splints of bone on the ball. Replacement of the joint is then usually recommended. Injuries and treatment of the shoulder joint - Hip replacement. -  Description of the hip
The knee is a common place for injury to occur. The knee is the largest joint in the body and subject to heavy loads. The knee works differently from the shoulder and hip joints, moving largely in 2 dimensions,  however still relies on ligaments for stability and may be moved out of is natural range of motion during many conventionally accepted stretching techniques.  The knee may twist to a degree in certain circumstances, and any load applied in this position has the potential to damage the joint. This is why exercise should be done with the feet parallel, allowing the knees to take the load within the normal range of motion. Knee injuries can be observed in sports or activities with a high degree of repetitive motion. My own experiences of continuous Aikido training in Japan resulted in a short term (it stopped as soon as the training did) but unpleasant knee condition. Anatomy and injuries to the knee
We all want to take care of our joints and be flexible. The key to useful flexibility is to relax the muscle surrounding the joint, whilst protecting the ligaments. This allows the joint to work freely whilst supporting the movement. Relaxation of the muscle, especially under effort, is difficult to achieve for someone new to the subject. Methods of muscle relaxation include awareness of the state of the muscles themselves. Most muscles rest at somewhere between totally relaxed and totally tense. One can become aware of this state by combining breathing with a conscious effort to tense or relax the muscles in different areas of the body, either while lying down or standing.  In a person who is psychologically relaxed, healthy and understands how to breathe, the muscles are more relaxed than tense at rest. However, under load the muscles may perform the same action at the same speed, but differ in tension from person to person. Shifting tension around or from the body in different situations will increase the relaxation and hence flexibility of the person. Because muscle relaxation is largely psychological, results can be achieved very quickly if the right approach is followed. Furthermore, if we exercise the muscle within the range of motion of the joint, we develop strength throughout our entire range of motion and build a healthy injury resistant body.   
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(^Above) Diagrams of the shoulder (top) and hip (bottom) joints. Whilst both joints are of a ball and socket arrangement the load bearing capacity and range of motion is different. The diagrams also show how the ligaments hold the relative position of the bones and help realise how stretching of this tissue would affect function of the joint.
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Systema strengthening and flexibility exercises may be divided simply into two groups; individual and partner work.

Individual exercises
Squats

Squats strengthen and increase flexibility in the legs and trunk. They are performed with the back straight from the pelvis to the head and with the feet shoulder width apart and parallel. The feet remain flat on the floor and the knees should point forward. The pelvis is rolled forward under the spine.

Particular concentration is required to keep the form correct in this exercise, which becomes progressively harder as you lower yourself.

Another aspect to this exercise is the balance. As tension starts to develop, it is very easy to feel as if one is falling backward. At this point the arms usually come forward to counter balance, resulting in shoulder tension. If the correct balance is maintained, the arms may rest at the sides. If keeping the form is very difficult, a wall can be used to support the back if the heels also rest against it.
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(^Above) These photos show three different points during a squat. In the first two, correct form is maintained; the back is straight and the feet parallel. In the third picture we can see that the form has been lost as the back is no longer straight. Correct breathing and self-correction usually enables the squat to go deeper whilst keeping the form.  However, the squat should only be taken as low as is possible while maintaining form.

Press ups

Press ups strengthen and increase the flexibility of the arms and trunk, with particular emphasis on the wrist and the shoulder. Press ups are an essential step in learning correct striking method. They are performed with a straight body from the feet to the shoulders, with the head looking upward. It is important not to let the body curve. At the straightest point, the arms should be slightly bent. As the arms bend, the elbow should not point outward, rather should remain close to the body. Although press ups may be done on the palm of the hand, to use the fists is best as it adds a degree of difficulty and improves wrist stability whilst striking. As the repetitions get high, it is possible to continue not only though correct breathing but also to consciously shift the muscle groups which are involved in the pushing action.
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(/\ Above) These photos show a press-up on the knuckles. It is best to make a positive effort to make the body straight during this type of exercise. The head is slightly up to ease breathing by straightening the windpipe and to control blood pressure in the head.

Leg raises

Leg raises strengthen and increase flexibility of the legs trunk and back. The leg raise is performed with the legs straight but not locked and the arms by the sides. The legs travel 180 degrees, reaching back over the head to touch the floor. It is important to recognise the development of lower body tension in which the lower back and lower abdomen muscles are working antagonistically and sometimes leads to arching of the back off the floor and tension in the neck.
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(/\ Above) Different positions encountered during a leg raise are shown above. Careful attention to a smooth continuous movement should be applied as in some positions, the body's centre of gravity shifts quickly. In the position where the feet reach above the head, flexibility can vary from person to person, but is gradually improved through this exercise.  

Breathing

Generally the each exercise should be done slowly or very slowly, to either a number of repetitions or one single effort. 

If using repetitions, the breathing should dictate the movement; for example exhaling during the eccentric effort or vice-versa. It is important to experience how breathing affects each movement. Ideally, each breath should begin slightly before the physical movement, so that the breathing is preparing the body for action, rather than playing aerobic 'catch-up'. A single or number of breathing cycles may be done during each exercise, for example breathing in and out during the eccentric movement and the same during the concentric.

By doing one slow press up, squat or leg raise, an isometric and stretching component is added to the exercise. In this case breathing should feed the exertion - most find that rapid panting in through the nose and out through the mouth (as it should always be) is effective in flushing the blood with oxygen and sustaining muscular effort. Breathing can also be used to shift tension around or from the body to share the effort among different muscle groups. It is the most important aspect of exercise in Systema training. 

Partner Resistance Exercises  

Partner resistance work is very useful for developing strength throughout the entire range of motion. 

It is also a gentle, muscle assisted stretch which produces rapid results and does not move the joint outside of its intended range of motion in order to be effective.
Partner resistance work combines concentric, eccentric and isometric elements, promoting strength and joint stability (and saving time!). 

Another aspect to this type of work is that the resistance is highly variable throughout. This is similar to many aspects of a physical struggle and gives realistic feedback on what can or cannot be achieved.

Working with a partner who is physically similar or dissimilar can produce different and useful training experiences. 

Partner resistance exercise can be performed by moving a limb or limbs in a certain direction whilst a partner resists the motion through contact (but not grip) in such a way that the limb travels slowly despite the high perceived effort by both people. The reverse exercise is performed by returning the limb to the original position.

Particular attention should be given to the prevention of excess tension in either person, but to try to use only the muscles required to meet the goal. Please be aware that these drills are useless if performed as a competition of strength. Shown below and on the next page are some examples of partner resistance work. However, it is not an exhaustive list - a full range of exercises can be learnt from your friendly local Systema instructor.
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(/\ Above) The arms are lifted in an outward arc whilst the partner resists the movement. Once the arms reach a vertical position, the wrists of the person providing resistance exchange positions, so that effort is required to return the arms to the original position. The arms of both people should be kept slightly bent throughout. Breathing should take place not only as effort requires but to reduce tension in those muscles which start to become overworked and become anaerobic. In these diagrams, the direction of the effort has been drawn as a white arrow. The direction of resistance is shown as a red arrow.
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(/\ Above) The legs are a particular area where increasing flexibility is useful. Sitting, cycling, even driving reduce flexibility. The exercise in the diagrams show continued effort whilst the person providing the resistance steadily moves the point of leg contact outward or inward by pivoting on first the toe and then heel. The upper body must remain relaxed throughout. The direction of effort has been drawn as a white arrow and the direction of resistance is shown as a red arrow.
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Sam Benson 4.12.2004

N.B. To open embedded links, please right click on the underlined text and select 'open hyperlink'
(Right) Diagram of the knee joint. The knee joint functions under high load and therefore has a relatively small range of motion  in the twisting plane or side to side. Correct alignment of the knee under increased weight is essential. 





(< Left) Shows an incorrect method: no grip should be taken because of the resultant increase in tension of both people.








 (< Left) The arms may also work by moving against resistance in a vertical direction. The arms may travel to the limit of reach for the shortest person, before returning to the original position. In this exercise, the relative leverage varies a great deal, so particular attention is required to keep smooth movement throughout the full range of motion. Again, the direction of effort has been drawn as a white arrow and the direction of resistance is shown as a red arrow





 (Right >) Partner resistance exercises may also be performed with one person facing away from the other. In such cases, the arms travel through a more horizontal plane to the rear and pulled from this position to the front. In these positions, concentration should be applied to keep the form correct and to maintain the balance.








 (/\ Above) Leg raises with a partner are performed in a different way to the other exercises shown here. The person who is assisting the exercise makes the effort, whilst the person on the floor is resisting the movement. Initially the movement should be resisted without the back lifting from the floor. This makes resistance very difficult. As the legs reach the vertical plane, the balance becomes difficult and resistance can be applied by moving the centre of gravity whilst trying to relax the back as much as possible. As the legs reach over the head, care must be taken as not to push the movement beyond a range which is comfortable. As the legs return to the original position, great effort is required to maintain a constant speed of movement through the latter stages of the exercise. 











