An Analysis of Safety and Warm-Up Specificity

By Matt Lockitski

Introduction


For the past year I have been looking at methods we use in Jujutsu for warming up and stretching our muscles to prepare for class.  I began thinking of ways we could improve what we do, by adhering to basic exercise principles I have learned as a personal fitness trainer.  My ultimate goal has been to improve everyone’s potential for increased performance in class and to decrease risk of injury.  My motivation comes from being injured and realizing how delicate our bodies can be in an activity such as Jujutsu.  I have come to realize how many techniques we perform in Jujutsu that can cause long-term injuries and pain.  We do an adequate job warning of acute injuries, but little is done to correct techniques that may take a year or more to develop problems and cause a person long periods of rehabilitation or life-long problems.  Because of personal interest (my lower back problem) I began this analysis for the purpose of improving spinal safety.  It also seems apparent that my problem is not unique.  Many people in our club have a lower back problem of some kind, usually if they have been active for three or more years.  Some of these problems may come from something other than Jujutsu, but Jujutsu is the common link between us all and it puts us at increased risk of injury, very easily.  All of us perform techniques properly and improperly that can lead to injuries.  What I see as the greatest problem is that many people are not aware of what constitutes improper sports biomechanics.  Only once that knowledge is gained can awareness compel an individual to perform or teach a move in the safest way possible.

I have two areas that stand out as very easily improvable in Jujutsu: biomechanical safety (after being taught basic exercise principles) and a warm-up and stretching program that utilizes sports conditioning principles.  The best part of my program is that it can all be merged together.  The biomechanics can be practiced in the warm-up and can become more specific to Jujutsu as experience is gained.  This will not only lead to increased safety, but also increased efficiency (proper use of anatomy), performance, and enjoyment in Jujutsu.

Biomechanical Safety


The first step in this program is understanding what safe body positioning and movement is, and then being able to apply it to Jujutsu.  There are many areas of biomechanical safety that could be discussed.  I have chosen to study the spine, with an emphasis on the lumbar spine.  I will also briefly discuss knee safety, but the spine constitutes most of my application to Jujutsu because it seems to be the most important.

The most basic concept when dealing with the spine is that of a neutral spine.  A neutral spine refers to the natural curvature a spine has if a person is standing and maintaining normal, good posture.  The spine has an ‘S’ shaped curve in it and is the strongest and safest in this position.  

The tilt of the pelvis plays a part in the neutrality of the spine.  Many muscles move or stabilize the pelvis. The pelvis and spine merge at the sacroiliac joints.  Tilting the pelvis forward is an anterior pelvic tilt, utilizing mostly the lower back muscles and two hip flexors.  Tilting the pelvis backward is a posterior pelvic tilt, utilizing mostly the abdominals and the hamstrings.  Imbalance in these muscles, whether one is too weak or another is too tight, can lead to back pain.

The spine can undergo flexion, extension, lateral flexion, and rotation.  Once any one of these movements or combination of movements occurs, the spine can be in a more vulnerable condition.  The forces on the spine are compression, distraction, and shearing.  Compression is pushing together, distraction is pulling apart, and shearing is when forces oppose one another or a force acts to deform an object without compacting it or stretching it.
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According to Basic and Clinical Anatomy of the Spine, Spinal Cord, and ANS, there are four major causes of lower back pain:

1. Z-Joints – These are the joints that connect the spinous processes between vertebrae.  They are affected by increased weight bearing and are susceptible to arthritic changes.

2. Intervertebral discs (IVD’s) – These may bulge or rupture (from absorption of stress) and can compress spinal nerves behind them.  Discs themselves have sensory nerves and can be a source of pain.

3. Muscles – Carrying an increased load or faulty load distribution can cause strains.

4. Sacroiliac Joints – These two joints connect the sacrum (base of spine) with the ilium.  They can become damaged and inflamed.

Now that we know where the lower back pain can come from, we must understand what activities or movements can cause these problems.

Any one of the problems can be caused or irritated by compressing the spine.  “When a weight is supported in the hands or on the shoulders and the trunk is inclined forward, there is great torque about the lower spinal discs due to the large horizontal distance between the lower back and the weight.  The back muscles operate at an extremely low mechanical advantage because the perpendicular distance from the line of action of the spinal erector muscles to the spinal discs is much lower (about 5cm) than the horizontal distance from the weight to the discs.  As a result, the muscles must exert forces that frequently exceed ten times the weight lifted.  These forces act to squeeze the spinal discs between the adjacent vertebrae.” (Essentials of Strength Training and Conditioning, pg. 41)  The following table shows how much pressure is applied to the intervertebral disc between L5 and S1 when a 50kg weight is held and the trunk is inclined forward from 180 degrees (standing upright) to 90 degrees (upper body parallel to floor).  (Clinical Implications of Normal Biomechanical Stresses on Spinal Function, pg. 52)  L5 refers to the fifth lumbar vertebrae and S1 is the first fused vertebrae of the sacrum.  

Trunk Angle (degrees)

Pressure on IVD L5/S1 (kg)
180 90

150 360

120 630

90 720

It seems clear that compressive forces can be bad.  But this information only shows us the forces on the spine when flexion occurs at the hips and the spine is neutral.  Without forgetting the low mechanical advantage of the spinal erectors in certain trunk-inclined positions, we must now incorporate the affects of movements of the spine.

The vertebrae have the greatest amount of pressure in the smallest amount of area when the spine is flexed and rotated.  Add to this a compressive force and the spine is extremely vulnerable to injury, usually in the lower back.  This is because the structural support of the spine is not used properly so the muscles are forced to work very hard.  Remember, the spine is strongest when it is neutral.  Damage to some part of the spine is more likely if the muscles and connective tissues are not strong enough.  It seems that in sports, the intervertebral discs of the lumbar spine and the lumbrosacral region in general are most commonly injured

The intervertebral discs take much abuse because they act as cushions between the vertebrae.  “Sports and exercise training tax the IVD’s to an even greater extent [than normal activity], especially in the case of high load pressure in combination with faulty load distribution through rotation and shearing influences.” (Clinical Implications, pg. 7)

The lumbrosacral region is where the fifth lumbar vertebrae merge with the first fused vertebrae of the sacrum.   In general it is a sensitive and vulnerable area.  “The lumbrosacral region, between L5 and the sacrum, receives the brunt of biomechanical stress of the biped spine.  The lumbrosacral joints are a prime source of low back pain.  In addition to the stresses previously mentioned, the opening for the mixed spinal nerve at this level is the smallest in the lumbar region, making it particularly vulnerable to IVD protrusions and compression from other sources.” (Basic and Clinical Anatomy, pg. 178)

Sacroiliac joints can also be influenced by compression and rotation.  “Rotation under pressure from the lifting, often unintentional during training [referring to weight training…but applicable to Jujutsu], subjects the loin-pelvis-hip boundary to especially detrimental stresses and causes blockades in the sacroiliac joints.” (Clinical Implications, pg. 285)

The impact of sports on the spinal structures of the body can be overwhelming.  “Very frequently sports training produces damage to the spine because of varied figure combinations with forceful torsions and short but rapidly repeated axial stresses such as jolts, jumps, and flips during hand and foot position changes.” (Clinical Implications, pg. 259)  It is obvious that martial arts throws can lead to injuries, after learning even this little about the spine.  “In Judo, the lumbrosacral region is even more subject to pressure with rotation.  The frequent necessary lifting of the training partner creates increased and damaging pressure in the lumbar intervertebral discs.” (Clinical Implications, pg. 279)  Jujutsu requires us to put ourselves at risk.  But we must be careful.  “The lumbar spine would be subjected to a large torque if a force were exerted on an outstretched arm, perhaps during a fall, or during some contact sport . . .. The back muscles are poorly positioned to oppose any dynamically applied torque but axial torques up to 100Nm can be generated by a combination of other muscles, particularly the external obliques and latissimus dorsi. A certain amount of torque would be generated on the lumbar spine when someone bends forward and twists round to one side.  Such awkward twisting movements are closely related to disc prolapse and back pain, but it is likely that the main movements of the lumbar spine are forward and lateral bending, rather than torsion.” (The Biomechanics of Back Pain, pg. 141)

All of these different variables must be considered when applying biomechanical safety to Jujutsu.  There can be a big problem when a hip throw is executed with a flexed and rotated spine.  It is unclear how long it takes for back problems to develop, but several years of improper technique can lead to lower back problems.  “Based on past studies of spinal specimens, it may be assumed that pressure and in many sports accompanying spinal torsions are the initial impulses for microdamage and increasing tissue destruction.” (Clinical Implications, pg. 257)  In general, the spine should never be flexed and rotated while being compressed.  The way to avoid potential injury is to learn to maintain a neutral spine while flexing at the hip joints.  “The flat-backed lifting posture has been found to be better overall than a rounded back in minimizing L5/S1 compressive forces and ligament strain.  [However,] an arched back (lordosis) has been found to be superior to a rounded back for avoiding injury to vertebrae, discs, facet joints, ligaments, and muscles of the back.  In addition, the low back muscles are capable of exerting considerably higher forces when the back is arched rather than rounded.  Thus, lifting should be performed with the lower back in a moderately arched position.” (Essentials of Strength, pg. 41)

For the purposes of improving biomechanical safety in Jujutsu, we must look at the techniques that affect the spine the most.  Almost any technique can benefit from proper alignment, but it is mostly the throwing that causes the greatest impact on our bodies.  Although most throws allow weight to be carried (pivoted) directly over the pelvis, some weight still compresses the spine, especially if technique is poor.  The higher the attachment by the tori to the uke, such as the arm lockup under the armpit in Ippon Seionage, the greater the compression there is on the spine.  There is less compression for a throw like Ogoshi.  However, if there is weight on the pelvis, then pelvic and lumbar spinal stabilizers are still forced to work and the spine still has a potential for injury.  Care must be taken to keep the spine as neutral as possible.  For some throws though, it is difficult if not impossible.  The tori and uke’s body sizes also play a role in the body positioning and alignment.  Strength should not play a role, especially since we are all strongest when our spine is stabilized the best. This means that lack of strength is no excuse for poor form and technique.

Since it is extremely common to see a poorly executed throw, I questioned why it happens so often.  I believe many people flex and rotate the spine in order to pull the uke off balance and then drop the body weight to facilitate the throw.  To pull the uke off balance, the tori must provide the greatest horizontal distance possible between their shoulders (upper torso) and their pelvis.  Pulling the uke off balance during the turning movement is commonly done by flexing the spine.  In some cases a sharp drop in the tori’s center of mass may momentarily be sufficient, but there is a greater chance of an uke regaining balance.  A neutral spine at this point, with the same hip joint angle, keeps the uke on their feet and not off balance.  This body positioning can be fixed easily.  We must learn to flex at the hips, not the spine.  This is a very common problem among people with no true sports experience.  Learning to flex the hips while maintaining a neutral spine requires a certain degree of flexibility and neuromuscular coordination.  But it is the key to protecting the spine.  Rotation should occur when the spine is neutral, so we must learn to flex the hips to gain the same forward incline of the trunk that was previously gained through spinal flexion and be sure to hold the spine neutral at the tail end of the rotation.  To some this may seem that their throw will no longer work.  That is true unless we do what we hear so often anyway, which is to flex the knees more.  Lowering our center of mass as we flex at the hips will compensate for losing the spinal flexion.  The knees, however, are also something to be protected, which brings me to my next topic.

The knees are comparatively simpler to protect than the spine.  There are three basic rules for squatting movements.  First, the knees should never exceed a line extending perpendicular from the toes, coming out of the ground (the knee-toe line).  Second, the hips should never be lowered below the horizontal line extending from the knee joint (the knee-hip line).  Third, the knees should always track over the toes.  Depending on the angle of one’s femur, the knees may track anywhere from over the big toe to little toe.  These are basic rules for squatting or lifting that protect the knees from excessive compressional and shearing forces.  In Jujutsu, it is not always possible to follow these guidelines, but awareness is the key.  For example, when squatting, the heel should never come off the floor, especially because most people already have a tendency of flexing the ankles too much and exceeding the knee-toe line.  In Jujutsu we must be on our toes for throwing, actually in part to help protect the knees during rotation.

Another activity in Jujutsu that is a potential danger for the spine and knees is ukemi.  If proper form is not maintained during a fall, the spine can take a great beating.  It is safe to say that is takes a beating no matter what.  However, keeping a neutral spine and distributing the landing forces through as much surface area as possible can minimize the potential damage.

If these are new concepts for you, it may seem that there are endless ways to hurt yourself in Jujutsu.  While we put ourselves at increased risk compared to normal people, anybody can hurt themselves in everyday activities, producing the same injuries as my paper has discussed.  The good news is that these problems are easily preventable.  They are much harder to rehabilitate from than just being aware of and preventing in the first place.  Proper conditioning plays an extremely large role in prevention.  If the muscles are strong around the core and pelvic region, the spine and pelvis are much more stable.  The abuse from Jujutsu takes less of a toll on the body.  If the muscles are weak, then the spinal joints, IVD’s, sacroiliac joints, and the muscles are abused.  As with any conditioning program, gradual progressive overload must be used.  This simply means that greater loads must be placed on the body to produce a change, but the loads should increase in small amounts and progressively get harder and harder.  This way the body is forced to adapt to tougher conditions being experienced and if, in Jujutsu, there is a time when improper form is used, then the body is better prepared to deal with it.  In my experience, two of the most commonly ignored ranges of motion are spinal extension and rotation.  Very few people in any gym properly execute these exercises, if they even do them at all.  These exercises are crucial for spinal stability (along with several other exercises) and will greatly help anyone in Jujutsu.  If the rotation is practiced in the gym and the muscles, tendons, and connective tissues are conditioned properly, there is much less chance of injury during Jujutsu because the muscles can be properly utilized.  Be aware though, these are not two magic exercises.  A complete conditioning program should be adopted to promote symmetry and muscular balance.

Although I consider what I have done to be an analysis of biomechanical safety, this is not the proper medium to review every throw and technique and how they can be made safer according to how most people perform them.  I chose rather to discuss principles of spine and knee safety that will allow any interested reader to apply this information to the any of the techniques in Jujutsu, not just throws.  This should not be read as a “How to improve Ippon,” but instead, “How can we change our outlook on the techniques performed in Jujutsu to make them safer for everyone?”

The Warm-up and Stretching Program


This next section is devoted to explaining why I have advocated a change in our routine for warming up and stretching.  What we have done in the past is a very brief warm-up, followed by about fifteen minutes of static stretching.  Our new program will include a brief, isolated warm-up, but then be followed by dynamic stretching which will act to warm up our bodies and stretch our muscles at the same time.  The greatest benefit to this change is that dynamic stretching will be utilized for the purpose of sports preparation, instead of using static stretching for flexibility training.  The dynamic exercises will help us increase neuromuscular coordination and allow us to eventually practice Jujutsu movement patterns, all while practicing proper biomechanics! To explain this thinking, we must look at each subject matter independently and then put it all together to understand the total benefits.


Warming up the body before exercise has been proven to be a valuable activity.  Basic guidelines suggest that a person about to exercise should warm up for five to ten minutes.  A warm-up should be an activity that does not require excessive exertion (which could negate the purpose for warming up) but rather allows for physiological changes while not over-stressing the body.  For sports applications, another ten minutes of sport-specific warm-up is adequate after the general warm-up.  “A general warm-up increases heart rate, blood flow, deep muscle temperature, respiration rate, viscosity of joint fluids, and perspiration.  A warm muscle exhibits a greater amount of flexibility.”  (Essentials of Strength, pg. 289)  A warm-up is done to prepare the body for the stresses about to be placed upon it, in hopes of minimizing chances for injury.  So how does one know when they are sufficiently warmed up?  “When athletes attain a state of sweating, they have raised their internal temperature to a desirable level.”  (Principles of Athletic Training, pg. 38)  After the general warm-up comes the specific warm-up.  Athletes should start at a moderate pace and then increase the tempo as they feel their body temperature and cardiovascular increases taking place.  Effects of warm-up may persist as long as 45 minutes, however, for optimal benefit, no more than fifteen minutes should pass between the completion of the warm-up and performing the activity. (Principles of Athletic Training, pg. 38)  This sport-specific warm-up is good for practicing movement patterns of the sport and warming the muscles that directly relate to the sport by using those actual movements.  For sports that require a certain amount of power, the warm-up is even more important. (Essentials of Strength, pg. 289)


Stretching is another activity that is believed to help prevent injuries.  Studies have not proven that stretching before sports is absolutely necessary.  Stretching is performed to elongate the muscle through its range of motion and prepare it for activity.  Stretching can have many other benefits that will not be discussed here.  There are basically four categories of stretching:

1. Static

2. Dynamic

3. Proprioceptive neuromuscular facilitation (PNF)

4. Ballistic

Static stretching involves no movement while stretching, dynamic stretching involves activity while stretching, PNF stretching includes muscular contractions to produce a relaxing effect, and ballistic stretching involves rapid movements, utilizing the stretch reflex.  Static flexibility refers to movement in a joint, whereas dynamic flexibility refers to resistance of a joint during movement.  Obviously dynamic flexibility is most important for sports.  “A dynamic stretch involves flexibility during sports specific movements.” (Essentials of Strength, pg. 292)

Three things can happen when stretching.  First is elastic elongation, which is best for short-term athletic activity and is done through dynamic stretches.  Elastic elongation increases flexibility, can strengthen muscles, efficiently warms the body, and best prepares the body for athletic activity (functional stretching for sports).  Second is plastic deformation, which is a product of static stretching.  This is best when there is a deficiency in a person’s range of motion (ROM) because it overcomes the muscles’ natural stretch reflex to increase flexibility.  Static stretching is best when used as flexibility training and not sports warm-up and stretching.  If a given ROM is already normal and functional, performing static stretches will not benefit the person and it may even compromise joint integrity.  Hyperflexibility is of no value in almost all sports.  It is interesting to note that, “People with relatively high flexibility, either naturally or through stretching, have not been shown to be at lower risk of injury.  In fact, high flexibility as well as low flexibility can increase risk.  There is some evidence that low flexibility may increase the risk of muscle and tendon injury and that high flexibility may increase the risk for ligament and cartilage injury.” (Essentials of Strength, pg. 44)  Also, hyperflexibility “must be avoided, because loose-jointed players may be more prone to joint injuries such as subluxations and dislocations.” (Principles of Athletic Training, pg. 40)  Also, static stretching does not warm the body up and should not be performed when muscles are cold.  If cold stretching is ever performed, it certainly should not be stretching to prepare for athletic activity (for example, mild stretching can be done properly if you wake up and a muscle is tight or sore).  The bottom line is that if a muscle has good range of motion, static stretching should probably not be done.  The third effect of a stretch is tearing.  This occurs when a muscle is stretched improperly.

For Jujutsu purposes, a dynamic warm-up will be much more beneficial for us.    It seems that a warm-up program that does not promote stretching beyond a functional ROM is most beneficial as long as individuals, or trainers, recognize when there is a deficiency in a range of motion and fix it.  Static stretching is best to fix ROM problems while dynamic stretching is best used prior to sports.  Dynamic stretching warms deep muscle fibers, warms joint fluids, lubricants, and synovial fluids, increases the respiratory rate, elevates the heart rate, and therefore increases the volume of blood flow. (Essentials of Strength, pg. 297)  “Most effective is to stretch and strengthen the joint-support structures simultaneously through the same range of motion.  Full-range exercises against resistance offer the greatest functional increase in range of motion.  When the stretches are accompanied by strengthening, the danger of injury decreases tremendously, and more important, the muscles and joints are prepared for forthcoming activity.  When you do [dynamic] stretches with resistance you can gain strength through the full range of motion in which you do the flexibility exercise.  In other words, it is possible to gain strength and flexibility simultaneously in the same exercise.  This cuts down on the amount of time needed for training and you get a greater benefit.  The major muscular contraction involved in active stretches is the eccentric contraction.  In this contraction the muscle develops tension but the overall length of the muscle increases, or stretches, under tension.”  (Explosive Running pg. 61-62)

A warm-up should be specific to the athletic activity to follow it.  “It is advisable for athletes to warm-up in activities similar to the event in which they will compete.  Both overload and the use of mimetic activities appear to be important for those events in which neuromuscular coordination is paramount.” (Principles of Athletic Training, pg. 37)  Dynamic stretching provides this overload and the exercises we will perform in Jujutsu are capable of becoming more specific to Jujutsu as experience is gained.  While the warm-up should not be tiring, there is a reason for increasing the intensity of exercise prior to Jujutsu, other than just warming up more than in the past.  “Overloading the muscle groups before engaging in power activities results in improved performance.  It is thought that there is an increased level of excitation of the motor units that are called into play to handle the increase load and that these motor units are then carried over to the actual performance.” (Principles of Athletic Training, pg. 37)

Warm-up specificity is also important to gain a training advantage.  The more times a movement pattern is practiced, the better the neuromuscular coordination will be.  “Neuromuscular coordination is a complex interaction between muscles and nerves to perform a purposeful action.  Major aspects of the coordination are the proprioceptors that are located in muscles, tendons, joints, and the labyrinth of the inner ear.  Proprioceptors give the athlete knowledge of where the body is in space.  Athletes need to be able to recruit the appropriate muscles on demand.  When recruitment of specific muscles is inappropriate, abnormal physical stresses can occur, leading to an acute or chronic injury.” (Principles of Athletic Training, pg.71)  My goal is to start using dynamic stretching as a warm-up and stretching program, but also to include Jujutsu-specific movements as warm-up exercises.  These exercises should be performed in their basic state at first, to develop coordination and learn biomechanics, and then they can be adapted to include Jujutsu movements.  By doing this we increase the practice time for movements such as throwing, learn to innervate appropriate muscles, and improve our Jujutsu-specific body alignment (proper biomechanics).  This is meant to improve performance in Jujutsu and decrease the chances for injury when actually performing Jujutsu movements with a partner.  Eventually I would hope this basic program would become too easy and we would need to make it more difficult (gradual progressive overload).  This can be done very simply by using stretch tubing while practicing Jujutsu movements in the warm-up.  This also aids in basic conditioning that is necessary for the continual practicing of Jujutsu.

General physical conditioning is very important part of any sports program.  “Coaches and athletic trainers alike now recognize that improper conditioning is one of the major causes of sports injuries.  Muscular imbalance, improper timing caused by faulty neuromuscular coordination, inadequate ligamentous or tendinous strength, inadequate muscle or cardiovascular endurance, inadequate muscle bulk, problems with flexibility, and problems relating to body composition are some of the primary causes of sports injuries directly attributable to insufficient or improper physical conditioning and training.”  (Principles of Athletic Training, pg. 32)  In my opinion, anyone that believes they can practice Jujutsu intensely without engaging in some sort of basic exercise program is crazy.  This may seem harsh, but given the material I have just reviewed, if a body is incapable of protecting itself during physically intense activities such as Jujutsu, injury or repeated failure is likely to occur.  Jujutsu movements are sport-like, so we must condition, warm-up, stretch, train, and maintain an attitude appropriate for a sport.

Conclusion
As I began to see Jujutsu as a combination of sport movements, I began to realize how much potential there was for training for Jujutsu similarly to how training should occur in the gym or for a sport.  Many concepts are similar and the principles applicable to improving fitness and sports are applicable to Jujutsu as well.  I must say that I do not consider Jujutsu to be a sport, but athletic performance is involved so we must look at how we can improve that performance.  To improve performance in a sport, two co-dependent variables must be improved.  They are technique and physical conditioning.  Without proper conditioning, technique may still be meaningful but less effective both short-term (ability to train for a class) and long-term (ability to avoid injury and constantly improve in class).  If a person is highly conditioned but lacks technique, what good is the conditioning other than living a healthier life?  In terms of self-defense, lack of technique makes conditioning less valuable.  To reach peak performance or to be able to defend yourself, both physical conditioning and technique must be present.

As a brief example we will discuss running.  How does someone improve his or her running?  Many people will say the answer to this question is to run more often.  This approach has been shown to lead to more injuries and actually decrease the level of performance because once injury occurs, training cannot continue.  The answer to running better is to improve the biomechanics (technique) of running and strengthen the body in the way it is used in running.  A coach may be used to critique a runner and discuss any of the great many differences that runners have and can improve upon.  In the gym, the runner should perform exercises that are specific to the sport.

Exercise can become very specific to running and can be used as general conditioning or as explosive exercises.  Jujutsu is no different from this example of running.  We have our instructors to improve our technique.  And we should be performing resistance exercises that allow strengthening of movements that are identical to Jujutsu.  Of course, these specific exercises ideally come after 8-12 weeks of basic conditioning for an individual not used to performing resistance exercises.  Plyometrics are exercises that utilize explosive strength and should also be used after this basic conditioning to facilitate an improvement in explosive strength.  Proprioceptive training should also be used to develop proper balance and coordination.  The important thing to realize is how important physical conditioning is when performing Jujutsu.  Without it, injury is more likely to occur, as it is if physical conditioning exists but there is a lack of biomechanical safety.

We must approach Jujutsu with a sports training mindset.  To improve performance we must continue to improve technique and apply training principles such as gradual progressive overload, exercise specificity, and biomechanical safety while using new training like plyometrics and proprioceptive drills.  The key difference is that these should be practiced separately from what we consider to be Jujutsu training.  We need to improve our bodies to improve performance.  We must stress our bodies’ muscular and neurological systems without engaging in actual techniques to promote adaptation through overloading.  This concept has been used at various times in the past but somewhat randomly.  It should take the form of an actual training program to improve Jujutsu performance.  While some people will need to begin training outside of Jujutsu, there is potential for much development within the warm-up and stretching time.  This development will be key in preventing injuries by improving exercise biomechanics and by improving strength through dynamic stretching.  Once we begin the specific exercises, neuromuscular coordination and physical conditioning should definitely improve.  The end result should be increased satisfaction in the Jujutsu club!

Exercise Sequence

I.  Brief Warm-up


-This will most likely start off as jumping jacks, but other options are available

II.  Dynamic Stretching


-See the section below

III.  Joint Rotations

IV.  Jujutsu

Dynamic Stretches

Exercise




Muscles Stretched

I. Lower Body

Squats





Quadriceps

Stiff-leg Deadlifts



Hip Extensors

Supine Leg Raises



Hip Extensors

Lunges





Hip Flexors

Side Lunges




Hip Adductors

Calf Raises




Calves

Ankle Extension



Tibialis Anterior

II.
Core


Pelvic Tilts




Pelvic Girdle


Crunches




Abdominals


45 Degree Back Extension


Spinal Extensors


Supine Twists




Obliques and others


Lateral Flexion



Obliques and others

III.  Upper Body


Neck Flexion/Extension, Lateral Flexion, and Rotation


Shrugs





Traps


Push-ups




Pectorals


Scapular Protraction



Scapular Protractors


Pull-ups




Upper/Mid Back


Scapular Retraction



Scapular Retractors


Close-grip Push-ups



Pectorals
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Lesson Plan

I. Biomechanics and safety

A. The Spine

1. Neutral spine

2. Forces and movements of the spine

3. How injury occurs

a. Compression

b. Combination of movements

B. The Knees

1. Forces

2. Rules

a. Knee-toe line (ankle flexion)

b. Knee-hip line (knee flexion)

c. Proper tracking

C. Application to Jujutsu

1. Not always possible

2. Awareness is most important

3. Why do we flex and rotate?

4. How can we fix biomechanics?

5. Effects on falls, throws, strikes, etc.

6. Effects on stability and balance

II. New warm-up and stretching program

A. What is dynamic stretching and why is it better than static stretching for us

1. Types of stretching

a. Static

b. Dynamic

c. PNF

d. Ballistic

2. Effects of stretching

a. Elastic elongation (dynamic stretching) is most beneficial for short-term athletic activity

· Increases flexibility

· Strengthens muscles (to degree desired)

· Efficiently warms the body

· Prepares body best for athletics (functional training for sports)

b. Plastic deformation (static stretching) is beneficial when there is a great deficiency in range of motion (ROM)

· Overcomes the natural stretch reflex of muscle in ROM

· This is good if there is a flexibility deficiency

· This is bad if functional ROM exists

· Hyperflexibility is of no value in most sports

· Used for flexibility training rather than sports preparation

· May compromise joint integrity if functional ROM is good

· Does not warm up the body and should be performed carefully if the body is not already warm

· It is not functional stretching for sports

B. What are concentric and eccentric contractions?

1. Stretching should reflect contractions during Jujutsu for proper athletic warm-up/stretching (specificity provides true preparation)

2. Contractions during Jujutsu

a. How do they occur?

b. How do injuries occur during contractions?

c. Importance of eccentric strength

· examples:  kicking, striking, throwing

· antagonists are injury prone (my example with dumbbell)

C. Need for additional general conditioning

1. For greater performance ability

2. Safer for execution of Jujutsu (short-term and long-term)

3. Injury PREVENTION

4. If warm-up is difficult . . . . .

a. The warm-up is not intended to drain everyone of energy

b. It is designed to allow participants to push themselves and allow for weaknesses (while improving them)

c. The emphasis must be stretching and warming the muscles so they are prepared for class workouts

d. For a good warm-up, a little sweating and muscle burn will be involved

e. However, if one cannot finish the basic warm-up, then they need additional training

D. Proper exercise sequence

1. Preliminary warm-up

2. Dynamic stretching

3. Joint rotations

4.  Sports activity

**Cold Muscles have less elasticity, are weaker, and more dangerous for Jujutsu

E. Flexibility self-assessment

1. Each person must recognize and correct weaknesses

2. Flexibility training may then be required to fix any ROM problems

F. Plyometric Training

1. Importance to Jujutsu

a. Explosive power

b. Injury prevention

2.  Must be slowly included into any exercise program

Dynamic Stretches

Squats

Calf Raises

Stiff-leg Deadlifts

Leg Raises

45 Degree Back Extensions

Crunches

Push-ups

Scapular Protraction

Pull-ups

Scapular Retraction

Pelvic Tilts

Supermans

Lunges

Ankle Extension

Supine Twists

Lateral Flexion

Side Lunges

Shrugs

Close-grip Push-ups

Neck Stretches

